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In a letter dated July 16, 2014, the Region 4 office of the U.S. Environmental Protection Agency (US EPA) 

submitted comments regarding modeling performed for Mississippi Silicon LLC (MS Silicon), a new 

silicon manufacturing facility located near Burnsville, Mississippi in Tishomingo County. The Mississippi 

Department of Environmental Quality (MDEQ) responded to EPA Region 4 comments in a 

correspondence to you dated September 4, 2014. The September 4th comments were supplemented 

with a comprehensive confirmatory modeling report to further support the response to EPA's comments 

and demonstrate that the MS Silicon facility will not cause or contribute to a modeled exceedance of the 

National Ambient Air Quality Standard (NAAQS) for nitrogen dioxide (N02) and sulfur dioxide (502 ). The 

ambient air quality modeling report was prepared in accordance with 40 CFR Part 51, Appendix W

Revisions to the Guideline on Air Quality Models, EPA Memos, and discussions with US EPA Region 4 

modeling personnel. 

In a conference call with Stan Krivo, of your staff, on Friday, May 22, 2015, Mr. Krivo commented 

MDEQ's September 4th responses to comments and subsequent comprehensive confirmatory modeling 

analyses were satisfactory. However, EPA Region 4's original comments, Comments 1, 2, and 3, were not 

fully resolved. The remaining issues are non-major. If left unaddressed, the issues will be considered 

unresolved or remaining concerns. EPA Region 4's original comments are restated in bold type followed 

by MDEQ's response in italics. 

1. Exclusion of Fugitive and Volume Emission Sources 

Accordinc to the November 22, 2013, "'Addendum #2 Updated Air Quality Impact Evaluation 

(Criteria Air Pollutants}," MS Silicon eliminated fugitive emission and volume source emissions 

because it concluded that their maximum impacts will be close to or within the facilities 

property boundary. To allow assessment of the appropriateness of this elimination, please 

provide supporting quantitative information on the number, location, and magnitude of the 

emissions excluded from the cumulative air quality assessment (e.g., Inventory of the 

eliminated fugitive and volume sources). 
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Partially Addressed 
- MDEQ's will include fugitive and volume emissions for all nearby emission sources located within the significant impact area (SIA). The modeled emission inventory will also include minor emission sources within the SIA. 
-The requested information on the number, location, and magnitude of these emissions excluded from the cumulative air quality assessment (e.g., inventory of eliminated fugitive and volume sources) was not addressed. 

MDEQ Response: In the confirmatory modeling conducted by MOEQ. sources were screened by applying the 200 rule. If the source was not eliminated by the 200 rule, all of the emissions from that source were included in the model. Sources located within the significant impact area were included in the analysis regardless of the 200 comparison. There were no fugitive sources eliminated 

The modeling parameters for S02 Competing Sources and the NOx Off-Site Inventory were summarized in Table 5 and Table 6 of the Modeling Report, respectively. 

2. Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to compliance .with the one hour sulfur dioxide (SOt} National Ambient Air Quality Standards (NAAQS) and the one hour nitrogen dioxide (N02) NAAQS in the November 2013 Addendum #2, where actual emissions were used. The use of actual emissions in the cumulative NAAQS compliance ,modeling is not supported by past or current practice nor by 40 CFR Part 51, Appendix W. Please provide a detailed technical explanation why this modelling approach is appropriate and in accordance with the current regulations, guidance, and accepted practice. 

Partially Addressed 
-All emissions to be used in the new impact assessment will be permit allowable or maximum potential emissions for each emission unit. No actual emissions will be used in this modeling effort. 
-Modeled !-hourly emissions developed from emission records containing only annual TPY values needs to be addressed. Modeled hourly emission rates developed from annual TPYvalues are generally not appropriate maximum allowable or potential hourly emissions. 

MDEQ Response: The modeling domain for the project extended into Tennessee and Alabama; therefore, the competing source inventory was comprised of sources from three (3) states. Ms Silicon developed the modeling inventory from the source lists provided. MOEQ reviewed the modeling inventory for accuracy and how the appropriate emission rates were developed. Current MOEQ emission data reporting procedure do not require sources to report maximum hourly usage or activity rates; therefore, the maximum 1-hour emission rates were estimated using the pound/hour emission limit established in an existing permit or EPA emission factor information detailed in "AP-42, Fifth Edition, Compilation of Air Pollution Emission Factors." 



3. Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentrations exceeding 

ambient standards, and concentrations challenging these concentrations (e.g., greater than 

90% of the values), have been modeled with 100-meter grid resolution. If this was not the 

case, p~ase.,rovide information showing the actual grid resolution and explain why this grid 

resolution is appropriate. Also, please provide and explanation of why the 100-meter grid 

resolution was not used and discuss any potential differences in outcome from the use of a 

different grid. 

Partially Addressed 

- The new MDEQ modeling will include significant impact level (SIL) assessment that will be 

performed with the receptor grids used for the impact modeling provided in the PSD permit 

application. MDEQ will select receptors where the MS Silicon project impacts equal or exceed 

90% of the applicable SIL for the cumulative NAAQS compliance assessment. 

- All cumulative compliance modeled receptors with concentrations equal or greater than 90% 

of the applicable NAAQS will be modeled with a receptor grid of 100-m resolution. Re-modeling 

with more refined receptor grids will be performed, as necessary. 

MDEQ Response: The S02 receptor grid was 100-meter spacing in all areas of predicted 

exceedances ,with the exception of the area that lies between TVA Colbert and MS Silicon. 100-

meter spacing was added in this area, however, the additional receptors did not close out the 

entire area. Because the area is between MS Silicon and TVA Colbert, the two facilities cannot be 

impacting this area at the same time. Because MS Silicon doesn't impact the area at the times of 

predicted exceedances, expanding the grid further would not have resulted in any increase in the 

value of predicted contributions from MS Silicon. 

The initial N02 grid was expanded with 100-meter spacing at receptors where predicted 

exceedances occurred out to ~ the distance of the receptor spacing at the predicted exceedance. 

This method was chosen because of the computer resource demand due to a large area of 

predicted impacts from existing sources. While this method did not result in coverage with at 

least one receptor at 100-meter spacing beyond every predicted exceedance, the coverage was 

sufficient to determine that the maximum contribution from MS Silicon would be below the 

significant impact level. As stated in Appendix W, "In designing a receptor network, the emphasis 

should be placed on receptor resolution and location, not total number of receptors. The 

selection of receptor sites should be a case-by-case determination taking into consideration the 

topography, the climatology, monitor sites, and the results of the initial screening procedure." 

The MDEQ contends that the receptor network used meets Appendix W guidelines. 

The confirmatory modeling analysis was complete and successfully demonstrated the MS Silicon 

facility/project would not cause or contribute to a modeled exceedance of the NAAQS for 502 or 

N02• 



Thank you for the opportunity to resolve any remaining issues and/or clarify our response. If you have any other questions, please contact me at (601) 961-5073. 

Since~ vi£ 
Harry M. ~·lson Ill, P.E., DEE, Chief 
Environme tal Permits Division 
Mississippi epartment of Environmental Quality 

~-..___...--

Cc: Dallas Baker, Director, MDEO/Air Division 
Stanley Krivo, USEPA/Region 4/Air, Pesticides, & Toxics/Modeling 
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ATLANTA, GEORGIA 30303-8960 

JUN 2 2 2 I 

Mississippi Department of Environmental Quality 

Office of Pollution Control 

P.O. Box 2261 
Jackson, Mississippi 39225 

Dear Ms. Nester: 

Thank you for the opportunity to review the confumational Modeling Report prepared by FC&E 

Engineering, LLC for the Mississippi Department of Environmental Quality (MDEQ). This 

confmnational information, which was provided to the U.S. Environmental Protection Agency on 

March 19, 2015, addressed the anticipated ambient air impacts from the proposed new Mississippi 

Silicon LLC (MS Silicon) manufacturing facility. MDEQ prepared this information after discussions 

with the EPA and in order to address questions which the EPA raised regarding their 2014 permit 

decision. Finally, MDEQ provided the EPA with a letter dated May 28, 2015, which further clarified the 

information submitted in March 2015. 

After review of the March 2015 confmnational Modeling Report and subsequent May 2015 letter, we 

believe that the MDEQ modeling was performed following current regulatory guidance (i.e., 40 CFR 51, 

Appendix W) and accepted modeling procedure and practices. The EPA believes the totality of 

information we have reviewed provides an adequate demonstration that the project's emissions will not 

cause or contribute to any modeled Sulfur Dioxide or Nitrogen Dioxide 1-hour National Ambient Air 

Quality Standards exceedance. 

If you have any questions about these comments or require additional information, please contact me at 

(404) 562-9077 or Heather Ceron, Chief of the Air Permitting Section, at (404) 562-9185. 

~ ;incerely, 

"4-"'~ ~ ~~ t; 
Beverly H. Banister 
Director 
Air, Pesticides and Toxics Management Division 

cc: Harry Wilson, MDEQ 

Internet Address (URL) • http://www.epa.gov 

Recyled/Recyclable • Printed with Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Postconsumer) 
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Ms. Heather M. Ceron, Chief 

Air Permits Section 

U.S. EPA, Region 4 

Atlanta Federal Center 

61 Forsyth Street SW 

Atlanta, Georgia 30303-3104 

Re: Mississippi Silicon LLC 

December 16, 2013 

Tishomingo County, Air Ref. No. 2640-00060 

Response to Comments on the Issuance of PSD Construction Permit 

Dear Ms. Ceron: 

Thank you for submitting timely comments on MDEQ's PSD Permit to Construct for the project 

referenced above. I have reviewed the comments and made changes to both the PSD 

Construction Permit and the Final Determination document, which incorporates the Preliminary 

Determination, as a result of your comments. Please find enclosed Mississippi's Silicon's 

response to your comments, which they have labeled Attachment A and Attachment B. 

Attachment A is Mississippi Silicon's Response to the comments raised on the PSD Construction 

Permit and BACT analyses. Attachment B is Mississippi Silicon's response to the comments 

raised on the Air Quality Analysis. Mississippi Silicon has provided a thorough response to 

these comments and in an effort to not misconstrue this infonnation, the MDEQ is including the 

response comments as an attachment to this letter which we feel you will find acceptable. 

At this time the MDEQ would like to bring to your attention the changes that we have either 

incorporated in the PSD Construction Permit or were the responsibility of the MDEQ to address 

during the public notice process specifically. Those changes are those which were noted in your 

comment letter dated November 14,2013 and were Comments 3, 6, and 7. 

Comment 3 is in reference to the Opacity exiting the control device and subsequently the 

roof vents of the facility since the NSPSfor EAFs (i.e., NSPS Subpart AAa has a 3% 

exiting control devices and 6% roof vents versus the NSPS Subpart Z-Ferroa/loy 

Production which is 1 5%) is more stringent and can be mel should be achievable in this 

case. 

Response 3 is that the facility and MDEQ is in agreement and a change to the PSD 

Construction Permit has been made whereby the Opacity exiting the control device for 
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the SAFs is 3%, roof vents from the silicon production is 6%, and facility wide (including dust handling) is 10%. 

Comment 6 is in reference to Startup, Shutdown, and Malfunction Emissions from the Facility and the request that the permit state that SSM emissions be included in evaluating compliance. 

Response 6 is that Startup and Shutdown emissions have already been accounted for in the individual emission limitation for the facility including the BACT emission limitations. The Continuous Emissions Monitoring System (CEM) and Performance Testing will validate the potential emissions when these events occur also. Malfonction emissions, however are those emissions that wouldn 'I normally occur because of unforeseen instances and are not part of any routine method of operation and are defined by Mississippi Code. These things have been accounted for in the Permit. 
Comment 7 is in reference to consultation with other states due to the potentia/to impact the air quality ofTennessee and Alabama. 

Response to Comment 7 is that Mississippi does public notice the affected states in the same manner as the general public and has verified that this was done in a timely manner and carried out accordingly. 

Should you have any additional questions or need further information, please feel free to contact me at (601) 961-5784. Again, we appreciate your comments and timeliness. 

Enclosures (2) 

64456 PER20130001 

Sincerely, 

~~ 
Bonnie Morgan 
Metal and Metal Fabricators Branch 
Environmental Permits Division 



Attachment A 

Proposed Mississippi Silicon llC Project 

Tishomingo County, MS 

Follow~Up Response -<:omments Raised by EPA Region IV 

November 22, 2013 

Provided below are responses to comments raised by the EPA Region IV as it pertains to the Mississippi 

Silicon LLC Project to be located in Tishomingo County, Mississippi. For ease of review we have provided 

the EPA Region IV comment followed by an appropriate response. 

Question #1 - Best Available Control Technology (BACT) for GHGs: Reducing energy consumption will 

reduce greenhouse gas emissions. The identification of available control technologies (page 4-8) 

identifies post combustion of the flue gases and states this is not available for silicon metal. It is not 

clear how this conclusion was reached. We believe that post combustion of the flue gases is both 

available and technically infeasible for this facility. There appears to be ample waste heat and CO 

available that could be used to pre-heat the ladle or the incoming charge. Alternatively, if direct use of 

the waste energy is impractical, the flue gas could be used to generate electricity. Further, we note that 

other facilities with EAFs have successfully installed off-gas waste heat recovery systems. The flue gas 

characteristics of the MS Silicon facility have not been demonstrated to be so different from many 

similar operations {e.g., steel mills and smelting operations) to simply rely on the claim that it has not 

been proven In silicon plants to dismiss it as technically infeasible. In addition, the permit application 

includes a reference to energy recovery as being part of a typical Silicon Manufacturing facility. (See 

Figure 2·2b, General Process Diagram - Typical Silicon Manufacturing Process, includes energy recovery 

in the diagram with a footnote that the energy recovery was not considered for the proposed facility). 

Thus, It appears that this measure should be considered technically feasible and alternative energy 

recovery options should be further evaluated for economic feasibility under the BACT analysis. 

RESPONSE #1: 

While recovery from clean gaseous streams in the steel industry is common, heavily contaminated 

exhaust gases from coke ovens, blast furnaces, basic oxygen furnaces, and electric arc furnaces continue 

to present a challenge for economic waste heat recovery. Heat recovery techniques from these dirty 

gaseous streams are available, yet implementation has been limited due to high capital investment 

costs1
• 

Capturing and reusing the heat generated from the Submerged Arc Furnaces (SAF) for the ladle 

operation is considered technically and economlcalfy infeasible for the following reasons: 

• Several physical limitations (space I distance) from the SAF to the ladles will not allow heat to be 

captured from the SAF and then transferred to the location of the ladle operations. 

• The ladle operation also involves a mechanical crane which restricts any additional equipment in 

and around the ladle areas. 

1 Waste Heat Recovery: Technology and Opportunities in U.S. Industry, BCS Incorporated, March 2008 
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• The heat input of the ladle preheaters Is 10 MMBtu/hour each thus the small amount of natural 
gas combusted does not justify the capital costs of a heat recovery system. 

Some of the other common approaches to waste heat recovery from exhaust gases include: 
• Combustion air preheating- Not applicable at Mississippi Silicon (used only as building utilities} 
• Load or charge preheating - This has been applied to drying and preheating of ores; however, 

quartz is not amenable to preheating and heat retention. Drying of the carbon sources Is not 
recommended due to potential combustion or explosion hazards. 

In general, key restrictions preventing heat recovery in a particular application can include cost, 
temperature restrictions, chemical composition of heat streams, application specific constraints, and 
difficulty accessing and transporting non-fluid heat sources. Challenges for heat recovery under these 
constraints include material costs, maintenance costs, lack of a focal end use for low temperature heat, 
environmental concerns, and the need for process and product quality control2• 
Regarding the use of the flue gas to generate electricity by utilizing the chemical energy in the off-gas 
the following limitations are noted. While technically feasible, Installation and operation of either a 
turbine/generator system to produce electricity or a boiler system for steam production is cost excessive 
in light of the current electricity costs available toMS Silicon In Mississippi. 
A number of factors In addition to the temperature of the waste heat must be considered to determine 
the economic feasibility of power generation from waste heat sources3

• The total cost to install a waste 
heat system includes the costs associated with the waste heat recovery equipment (boiler or 
evaporator), the power generation equipment, power conditioning and interconnection equipment. It 
would also include the soft costs associated with designing, permitting and constructing the system. A first-cut estimate of the cost of producing power from this type of system is presented in Table 1. 
Representative costs are shown that represent a range of project sizes (<400 kW to > 5 MW) and site 
complexity. Capital costs are amortized over a 10 year period based on a cost of capital of 15 percent 
and 7,500 annual operating hours. Operation and maintenance (O&M) cost estimates can also vary 
widely. 

Tbi1WstH ttP a e - a e ea o ower (WHP)C stCo 0 ri mpa son Cost Component 
Installed Costs, $/kW $2,000 - $4,000 

WHP Generating Costs Amortized Capital, $/kWh $0.055-$0.125 O&M Costs, $/kWh $0.005 - $0.020 Total Power Cost, $/kWh $0.060 • $0.125 Source: ICF International estimates, 2012 

2 Waste Heat Recovery: Technology and Opportunities in U.S. Industry, BCS Incorporated, March 2008 3 EPA {U.S. Environmental Protection Agency}. 2007b. EPA Combined Heat and Power Partnership 
(CHPP). Catalog of CHP Technologies. Available at http://www.epa.gov/chplbasic/catalog.html. 
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Based on the above information, power costs for a WHP system range from $0.060 to 0.125 per kWh. 

MS Silicon has a power supply contract that will provide electricity at a delivered cost below the low end 

of the range of $0.06/kWh, thus this difference in electricity costs is considered cost excessive for this 

project. 

MS Silicon will continually review waste heat recovery systems and as newer technologies emerge, will 

evaluate their economic and technical feasibility. The plant will be designed with physical space for 

future waste heat recovery opportunities. 

Question #2 - BACT for Particulate Matter - Opacity: EPA previously noted that that the application 

contains insufficient explanation of the opacity limits for the facility as a whole and on the baghouse on 

the submerged EAF. EPA suggested consideration of opacity limits for particulates that exit from a 

control device of 3 percent opacity or less, and particulates that exit from the plant, due solely to the 

operations of any affected EAF, of 6 percent opacity or less and a prohibition on from the dust handling 

system of any gases of 10 percent opacity or less. fn their response to our comments, the applicant 

agreed that these fimits are acceptable. However, the new opacity limits do not appear to be In the 

preliminary determination's BACT analysis (section Ill) or the summary of permit limitations (section V). 

We continue to believe these recommended limits are appropriate and should be Included In the 

permit. 

RESPONSE #2 - MS Silicon believes that these limits are acceptable and should be included in the 

permit. 

Question #3 - BACT for S02: We believe that a more robust analysis of BACT alternatives is necessary to 

support the permit record. If built as proposed (4 units), the facility is projected to emit over 2,000 tons 

of S02 and the air quality modeling indicates that the facility will violate the NAAQS for 502• 

Incorporating temporary limits in the PSD permit that restricts operation to two of four proposed 

submerged EAFs is not an acceptable alternative to identifying the appropriate 502 control technology 

and requiring its operation in the PSO permit. In addition, the analysis does not make it clear why 

variable emission rates result In technologies such as Spray Dry Adsorption and Dry Sorbent Injection 

technically infeasible. We would expect that these technologies are technically feasible since limestone 

is already used in the process as a flux and sorbent flow rates can be adjusted as emission rates change. 

There are other industrial processes with variable emission rates that control S01• In addition, there are 

a host of sulfur removal options besides those identified in the preliminary determination, as well as 

viable fuel based alternatives such as low sulfur coal or greater reliance on wood, that are not affected 

by the variability of the emission rate. In short, there are technically feasible options for the control of 

S01 that we recommend be considered in the BACT analysis. 

RESPONSE #3 -

The volumetric exhaust gas flow rate from one SAF baghouse is approximately 81,500 scf/minute. When 

coupled with the relatively low 502 emission rates, a relatively small 502 concentration fs in the exhaust. 

- Based on engineering estimates, the concentration of 502 in the offgas is about 90 ppm. This is much 
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tower than the concentration typically found for flue gas desutfurizatfon systems such as wet and dry scrubbers". The 502 concentration wifl also vary widely over the SAFs cycle. 
The Spray Dry Adsorption (SOA) control alternative has the following significant limitations for effective technical applicability for SAF applications: 

(i) The tow 502 concentration in the Influent coupled with a relatively large gas flow would retard the adequate contact interface with the reagent; 

(il) The variations in the 502 concentration during and between heats would severely impair the control system's capability to respond adequately. SDA systems are not designed for adept load-follow flexibility; and 

(iii) The low temperature of the exhaust gas of around 350 °F and the low gas moisture would not allow sufficient thermal gradient for an appropriate approach to saturation which typically specifies that the temperature of the desulfurized gas stream leaving the spray dryer be around 30 - 50 °F above its dew point; 

Thus, SDA dry scrubbing option ls considered technically infeasible for this application. 
The Dry Sorbent Injection (051) control option typically involves the injection of dry powders into either the furnace or post-furnace region of utility-sized boilers. This process was developed as a lower cost option to conventional FGD technology. Since the sorbent is injected directly into the exhaust gas stream, the mixing offered by the dry scrubber tower is not realized. The maximum efficiency realized for this S02 control technology Is estimated to be fairly nominal. It is felt that if sufficient amounts of reactants are introduced into the flue gas, there is a possibility of some degree of mixing and reaction. The science is inexact and the coupling of reactant dosage and In-flue mixing which impacts the 502 

control efficiency is susceptible to variability in 502 concentrations. 
This control alternative has the following significant limitations for effective technical applicability for SAF application: 

(I) The low 502 concentration in the influent coupled with a relatively farge gas flow would retard the adequate contact interface with the reagent; 

(ii) The variations in the 502 concentration during and between heats would severely impair the control system's capability to respond adequately. OSI systems are not designed for adept load-follow flexibility and variable reactant dose control with fast response times comparable to anticipated process conditions; and 

(iii} Due to the anomalies of mixing afforded by the process, the reaction kinetics are not very flexible and rather time-dependent. Unlike the SDA system, the mixing uncertainty can potentially reduce 051 technology to a sheer brute-force proposition resulting in unstable and unpredictable performance; 

4 Air Pollution Control Technology Fact Sheet, EPA-452/F-03-034 

41Page 



Question I# 5 - Startup, Shutdown and Malfunction (SSM) emissions: There is no discussion on how 

SSM emissions are to be treated from this facility. We recommend that the permit state that SSM 

emissions are to be included In evaluating compliance. 

RESPONSE #5 -MS Silicon does not foresee any significant changes in emissions of regulated air 

pollutants during startup and shutdown events of the proposed submerged arc furnace. MS Silicon will 

develop, prior to operation of the submerged arc furnaces, startup, shutdown and malfunction 

operation plans to ensure excess emissions do not occur during these events. The draft permit requires 

the installation and operation of continuous emission monitors for NOx, CO and S02 and thus will be 

able to demonstrate compliance with the emission limitations established by the MDEQ as well as those 

emissions that would occur during startup and shutdown events. MS Silicon will take appropriate 

actions to minimize excessive emissions during malfunction events. 

&I Page 



Attachment 8 
Proposed Mississippi Silicon LLC Project 

Tishomingo County, MS 
Follow-Up Response -comments Raised by EPA Region IV- Air Quality Impact Evaluation 

November 22, 2013 

Provided below are responses to comments raised by the EPA Region IV as it pertains to the Mississippi Silicon LLC Project to be located in Tishomingo County, Mississippi. The comments raised by EPA Region IV pertained to the air quality impact evaluation that was performed in support of the PSD air permitting process. 

For ease of review, we have provided the EPA Region IV comment followed by an appropriate response. 
Question #1 - Significant Impact Area - Contradictory modeling information that affects the impact assessments has not been resolved (e.g., significant impact areas are indicated to be contained within Tishomingo County while MDEQ's Preliminary Determination indicates otherwise). 

Response #1: 

The Significant Impact Areas (SIA) for each regulated air pollutant subject to PSO review for the MS Silicon plant project was provided in Table 2-4. Refer to Table 2-4 attached to this attachment that defines the SIA for each regulated air pollutant and corresponding averaging period. The extent of the SIA was based on the proposed operation of four (4) SAF units associated with the proposed plant. Based on operation of the four (4) SAF units, the SIA was shown not to extend into Tennessee or Alabama for PM10• The SIA for PM2.5 was also shown to not Impact Tennessee and Alabama. The SIA areas for the S02 3-hour, 24-hour and annual averaging periods were also shown not to extend into Tennessee and Alabama. The N02 annual averaging period did not extend Into Tennessee or Alabama. The Initial SIA's for S02 and N02 1-hour averaging periods were predicted to extend into Tennessee and Alabama based on operation of four (4) SAF Units. Operation of two (2) SAF units did reduce the overall extent of these SIA's, however the area still extends into portions of Tennessee and Alabama. Refer to Figures 3-Sa and 3-6a that provide a visual representation of the areas affected in Tennessee and Alabama. Since the figures do not identify the overall extent of the SIA, refer to Figures 3-Sf and 3-6c which identifies the receptor placement with the significant impact areas. 

Question 112 - 502 Impacts Sipsey Wilderness Area: The project impacts to the Sipsey Wilderness PSO Class I area are greater than the S02 SIL. These significant impacts generally indicate the need to perform a cumulative PSD Class I area increment assessment or a sufficient demonstration why the cumulative PSD Class I area Increment assessment is not needed. This should be reconciled in the permit record before a permit is issued. 

Response #2 - Included as an attachment is a copy of the executive summary from the technical report provided to the MDEQ and the Federal Land Manager. As shown in this document, the only item of discussion is that the proposed plant will have predicted impacts of 502 emissions that will be above the slgnlflcant impact levels for the 3-hour and 24-hour averaging period. However, the predicted concentrations are slightly above the Slls. The predicted concentrations from the proposed plant are shown to be 1.0 ug/m3 for the Class I 3-hour increment which is only 4% of the Class I Increment of 25 ug/m3
• Predicted concentrations for the 24-hour period were 0.2 ug/m3 which also only represents 4% of 
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the Class I increment of 5 ug/m3
• MS Silicon Is not awate of any other so~ sources In the area 

(considered to be Class /Increment consuming) that when combined with the potentia/Impacts 

from the MS Silicon plant would cause an exceedance of the Class I Increments at Sipsey 

Wilderness Anra. 

It is important to note that EPA Region IV did make a request that the chemical transformation 

algorithm should be turned off In Calpuff and the model reran. The model was reran and the results 

obtained did not alter the discussion I nor the conclusion discussed above. A copy of that updated 

analysis is also attached. 

Since the percentage of the Class I increment to be consumed at the Sipsey Wilderness Area is 

extremely low (<4%) based on potential emissions from the MS Silicon plant, inclusions of other 

potential 502 existing sources (that would consume Increment) in the Class I analysis would not 

drastically affect or alter the outcome of that analysis. The probability of other existing Increment 

consuming sources having predicted Class I increment concentrations at or above 96% of the Class I SIL 

would be extremely tow. MS Silicon did request a listing of other 502 increment consuming sources that 

should be Included in the Class I analysis. All three agencies; MOEQ, Federal land Manager and EPA 

Region IV were not aware of any other S02 increment consuming sources that should be included in that 

analysis. Consequently, MS Silicon has concluded that the Class I analysis is complete and that no 

further evaluation is required. The Federal Land Manager has also formally accepted the analysis with 

no stipulations for further evaluations to be conducted. 

Question #3 - NAAQS Compliance Modeling does not provide sufficient Information and analyses -

The PSO Class II area Nationaf Ambient Air Quality Standards (NAAQS) compliance modeling and 

documentation does not provide sufficient information and analyses to support the statement that the 

project will not cause or contribute to the modeled NAAQS exceedance. 

Response #3- MS Silicon has provided an air quality Impact evaluation discussion in the initial PSO air 

permit application dated August 15, 2013 and Addendum #1 document dated October 10, 2013. As 

presented In those documents, air quality impacts resulting from the proposed MS Silicon plant project 

were shown to be below the NAAQS for each regulated air pollutant subject to PSD review. After initial 

review by EPA Region IV and MDEQ, further analysis was requested to ensure that the proposed MS 

Silicon plant project would not contribute to predicted exceedance of the 502 and N02 1-hour NAAQS. 

EPA Region IV also requested clarification of some of the supporting Information that was used to 

support the modeling analysis. Two separate letters were sent to the MDEQ answering specific 

questions raised by MDEQ and EPA Region IV and were dated October 2nd an 23rd, respectively. At the 

request of the MOEQ, MS Silicon was asked to assemble all of the information presented in the initial 

application, Addendum #1 and two follow-up fetters. MDEQ also requested that additional modeling be 

performed to further support that the MS Silicon plant project would not cause or contribute to a 

predicted exceedance of the NAAQS. To satisfy MDEQ's request, a stand alone document was prepared, 

herein referred to as Addendum #2 which was provided to the MDEQ via email on November 22, 2013. 

The intent of Addendum #2 is to provide one overall document that contains the analysis contained in: 

a) the PSD application, b} the additional analysis provided in Addendum #1, and c} to consolidate the 

responses provided in the two response letters noted above. This document provides the entire air 

quality impact evaluation as It pertains to the afr quality Impact requirement for regulated air pollutants 

subject to PSD review. Also included in this document is an analysis that demonstrates that emissions of 
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VOC and NO. from the proposed plant will not significantly impact or alter the ozone concentration 
levels currently existing in the area of the proposed plant site as measured by ambient monitoring 
conducted by the MDEQ. 

As demonstrated in that document, the proposed MS Silicon plant will result in predicted ambient air 
quality impacts that meet the PSD Oass II increments, as well as the NAAQS for each air pollutant 
subject to PSD review. The following approach was utilized as summarized below: 
• Step l - Potential emissions from each source of air pollution from the proposed plant were 

modeled using an EPA approved air dispersion model. This included emissions of PMto. PM2s. 
NOx. 5021 CO and VOCs (i.e., ozone conversion only} which were subject to PSO review. 
Emissions from the plant were reflective of four (4} submerged arc furnaces (SAFs} operating 
simultaneously. MS Silicon is proposing to construct the plant In two phases, with two SAFs 
being associated with each phase. The predicted concentrations from modeling all four SAFs 
meet the Class II Increments and NAAQS for each regulated air pollutant listed above. • Step 2- Using the predicted concentrations obtained from Step 1, the plant's area of significant 
impact was defined using the significant impact level (Sil) concentration thresholds. The 
purpose of defining the area of significant Impact is to define what existing air emission sources 
should also be evaluated in conjunction with the proposed MS Silicon emission sources. This is 
referred to as the multi-source impact analysis and Is used to demonstrate that the MS Sllfcon 
plant's proposed emission sources will not cause or contribute to an exceedance of the NAAQS. During this step, it was determined that several existing sources were shown to have predicted 

concentrations that exceeded the S02 and N02 1-hour NAAQS. Because of these predicted exceedances, 
several additional modeling analyses were performed to demonstrate that the proposed plant's air 
emission sources would not contribute to a predicted exceedance of those 1-hour NAAQS. This analysis 
was required to demonstrate that the plant's air emission sources would result In predicted 
concentrations on those predicted exceedance receptors below the significant impact levels established 
for 502 and N02 1-hour concentrations. In order to demonstrate that the proposed MS Sfllcon plant's air 
emissions would not exceed the significant impact levels on those receptors predicted to exceed the 1-
hour NAAQS, MS Silicon restricted the operation of the four (4) SAFs to no more than two (2) SAFs 
operating simultaneously. 

The air qu.ality impact evaluation performed during Step 1 and Step 2 was reflective of four (4) SAF units 
operating simultaneously. Because the predicted concentrations (i.e., PM10, PM2.5, CO) were shown to 
be in compliance with the PSD Class II increment and NAAQS, the evaluation was not redone to reflect 
operation of two (2) SAF units. This is conservative and reflects a worst case modeled predicted 
concentration. The PSD Class II Increment for 502 and N02 were also based on operation of four (4) SAF 
units. Thus, the only modeling analysis that was reflective of operation of two (SAF) units was the 502 

and N02 1-hour NAAQS. There are no Class II increments associated with S02 and N02 for a 1-hour 
averaging period. 

As discussed in the initial PSD air permit application, the proposed MS Srtfcon plant project triggered PSD 
review for emissions of PM10, PM2•5, NO., CO, SOz and VOCs. It is therefore necessary to demonstrate 
that the potential emissions of these regulated air pollutants will not: 1) result in predicted air quality 
Impacts that would be harmful to human health and welfare (referred to as the NAAQS compliance 3IPage 



demonstration), and 2) will not result in predicted concentrations that would limit industrial growth in 

the area {referred to as the PSD Class II increment analysis). Information provided in Addendum #2 

provides technical information to support that the proposed emission sources from the MS Silicon plant 

project will meet the two PSD review requirements noted above. 

An ozone air quality impact analysis is also required under PSD review if VOC or NO. emissions from the 

proposed plant are more than 100 tons/year. Since NO. emissions {emissions of VOC were slightly 

below 100 tons/year) from the proposed plant will be above 100 tons/year, an air quality impact 

evaluation was performed to demonstrate that the combined emissions of VOC and NO. would not 

cause or contribute to a violation of the ozone NAAQS. The analysis performed and the results obtained 

from that analysis are provided in Section 4.5 of Addendum 112. As shown in that section, the proposed 

project will have an Insignificant Impact on ozone air quality and will not cause or contribute to an 

exceedance of the ozone NAAQS. 

Section 4.5 of Addendum #2 provides the analysis performed, including the results obtained from that 

analysis to demonstrate the proposed plant's emissions of regulated air pollutants will not adversely 

impact local soils and vegetation. A Class I impact analysis was also performed which demonstrated that 

the proposed plant's emissions of regulated air pollutant would: a) not affect visibility, b) not exceed 

Class I increment standards, and c) will not cause deposition at the Sipsey Wilderness Area located in 

Alabama. The analysis performed and results from that analysis were submitted to the MDEQ and the 

Federal land Manager under separate cover. The Federal Land Manager has approved the analysis that 

was performed and has concluded that the proposed MS Silicon plant will not adversely impact the 

Sipsey Wilderness Area. As a point of note, the analysis performed was reflective of operation of two (2) 

SAFs. 

Provided below is a summary of the predicted concentrations obtained from the multisource air quality 

impact evaluation. These predicted concentrations were obtained following EPA modeling procedures 

and reflect worst case impacts based on operation of two {2) SAF units associated with the proposed 

plant project. Detailed modeling was performed, including multiple analyses to demonstrate that the 

proposed plant (based on operation of two (2) SAF units) wilt not cause or contribute to a predicted 

exceedance of the NAAQS. Refer to Addendum #2 for supporting technical information and modeled 

results. 

• Maximum Predicted Concentrations from PM10 NAAQS Analysis 

As shown in Table 3·5 of Addendum #2, predicted PM10 concentrations are below the PM10 24-

hour NAAQS. The maximum predicted concentration listed below meets the PM10 NAAQS: 

o PM111 24-Hour- 66.48 ug/m3 compared to the NAAQS of 150 ug/m3• 

• Maximum Predicted Concentrations from PMu NAAQS Analysis 

As shown in Table 3-5 of Addendum #2, predicted PM2•5 concentrations are below the PM2 5 24-

hour NAAQS. The maximum predicted concentration listed below meets the PMz.s NAAQS: 

o PM2•5 - 24-Hour- 25.13 ug/m3 compared to the NAAQS of 35 ug/m3
; and 

o PM2.5 - Annual -11.68 ug/m3 compared to the NAAQS of 12 ug/m3
• 
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• Maximum Predicted Concentrations from S01 NAAQS Analysis As shown in Table 3·6b Addendum #2 predicted S02 concentrations are below the SOz NAAQS. 
The maximum predicted concentration listed below meets the SOz NAAQS: 

o 502 -1-Hour-137.99 ug/m3 compared to the NAAQS of 196 ug/mi; 
o S02 - 3-Hour- 115.38 ug/m3 compared to the NAAO.S of 1,300 ug/m3

; 
o S02 - 24-Hour- 34.94 ug/m3 compared to the NAAQS of 1365 ug/m3

; and 
o S02 - Annual- 8.36 ugjm3 

compared to the NAAQS of 80 ug/m3
• 

• Maximum Predicted Concentrations from NOz NAAQS Analysis As shown in Table 3-7d and Table 3-8 fn Addendum #2 predicted NO. concentrations are below 
the NO. annual and 1-hour NAAQS, respectively. The maximum predicted concentration listed 
below meets the N02 NAAQS: 

o N02 -Annual- 10.90 ugjm3 compared to NAAQS of 100 ug/m3
; and 

o N02 - 1-Hour -163.6 ug/m3 compared to NAAQS of 188 ug/m3
• It should also be noted that multiple model runs were made to demonstrate that the proposed MS 

Silicon plant project (operation of two (2) SAF units) would result in predicted concentrations that would 
be below the Class U Significant Impact Level on each occurrence of a predicted exceedance of the N02 

1-hour NAAQS. The Maxcount option of A£RMOD was also utilized to demonstrate the insignificant 
impact concentrations from the proposed ptant on predicted exceedances of the 1-hour N02 NAAQS. Question 1#4- PSD Class II Compliance Modeling does not provide sufficient Information and analyses 

- The PSD Class II area PSD increment compliance modeling and documentation also does not provide 
sufficient information and analyses to support the statement that the project will not cause or 
contribute to a PSD Increment exceedance. 

Response #4 - MS Silicon has provided an air quality impact evaluation discussion in the initial PSD air 
permit application dated August 15, 2013 and Addendum #1 document dated October 10, 2013. As 
presented in those documents, air quality impacts resulting from the proposed MS Silicon plant project 
were shown to be below the PSD Class II increments for each regulated air pollutant subject to PSO 
review. After initial review by EPA Region IV and MDEQ, further analysis was requested to ensure that 
the proposed MS Silicon plant project would not contribute to predicted exceedance of the Class II 
Increments. 

At the request of the MDEQ, MS Silicon was asked to assemble all of the information presented in the 
initial application, Addendum #1 and two follow-up letters. To satisfy MDEQ request, a stand alone 
document was prepared, herein referred to as Addendum #2 which was provided to the MDEQ via email 
on November 22, 2013. As presented in that document the following information was provided on the 
PSD Class Increment analysis: 
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According to MDEQ modeling guidance, Tishomingo County's minor source baseline date has not been 

triggered for regulated air pollutants with established Class II increments. Since this is the first PSD 

permit in the county to result in predicted concentrations above the PSD significant impact levels for 

5021 N02, PMlll and PM2.5, the PSD minor source baseline date wilt be triggered as part of this PSD 

permitting process. 

The minor source baseline dates have already been triggered for the counties surrounding Tishomingo: 

• Alcorn County- NO.- 01/26/2005, PMto- 01/26/2005, SO:r- 01/26/2005 

• Prentiss County- NO. -10/22/2007 and PM10- 10/22/2007. 

The PSD Class II increments currently established by U.S. EPA are as follows: 

• PM10 - 30 ugjm3 24-hour averaging period and 17 ug/m3 annual averaging period 

• PM2.5- 9 ug/m3 24-hour averaging period and 4 ugjm3 annual averaging period 

• N02 - 25 ugjm3 annual averaging period 

• 502 - 512 ug/m3 3- hour averaging period, 91 ugfm3 24-hour averaging period and 20 ug/m3 

annual averaging period. 

The PMlll, PM2.s. 502 and N02 PSD Class II increment compliance demonstrations did not require 

preparation of a multlsource air modeling inventory because the MS Silicon project sources are the only 

PSD increment consuming source for these regulated air pollutants, being the first major source of these 

air pollutants to go through PSD review in the area since the Increment was established. The results of 

the air dispersion modeling indicates that the MS Silicon plant will be in compliance with the PSD Class II 

increments 

Since the significant Impact areas for the proposed plant's emissions of PM10, PM2.s. N02 (annual 

averaging period) are within Tishomingo County, no impact on Class II increment consumption should 

occur In other counties in Mississippi, Tennessee or Alabama. The proposed project Is the only 

identified source that will consume Class II increments. In the Initial PSD Class II increment analysis for 

emissions of 5021 It was determined that the 502 area of influence would extend into Alcorn County. 

Since the PSO minor source baseline date for S02 had already been defined, a demonstration of 

compliance with the 502 PSD Class II increment would have to include the proposed MS Silicon plant 

emission sources, as well as any other Class n increment consuming S02 existing sources. The MDEQ 

confirmed that the only other 5~ Class II increment consuming source would be Kingsford 

Manufacturing Company located approximately 13 kilometers to the northeast of the proposed MS 

Silicon plant site in Alcorn County. Inclusion of this emission source in the modeling analysis, along with 

the MS Silicon 502 emission sources did not result In predicted 502 concentrations higher than that 

initially determined for the MS Silicon plant emission sources only. Jn short, this demonstrates that there 

are no interactions of the emission sources from these two plants that would cause an increase in the 

predicted concentration that is being used for comparison with the Class II increment standards. 

The maximum PSD Class II increment consumption results are in the attached Table 2-S. 
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Table 2·4 
MS Silicon llC 

Proposed Silicon Manufacturing Plant Summary of Applicable Standards PSD Class II Slls Distances* 

24-Hour I 5 I 4 I 2007 I Highest first high of the 5 years 

I PM to 
I 

I I ( I 
Annual 1 2 2007 

Highest of the 5 years -24-Hour I 1.2 I 7 I 2008 I Average of the highest from each year 

. PM25 
I 

I I I I 
Annual 0.3 2.6 2011 Average of the highest from each year 1-Hour 7.52 so 2007 Average of the highest maximum daily 1-hour 

N02 I 

concentration from the 5-year period 

r 
Annual 1 6 2011 Highest of the 5 years -1-Hour 7.8 so 2007 Average of the highest maximum dally 1-hour 

502 I 
concentration from each year 

I 
3-Hour 25 11 2009 Highest first high of the 5 years 1-Hour 2000 - - Average of the highest from each year 

co I 
I 

8-Hour 500 -- - Average of the highest from each year 

I 
Notes: 
*Based on operation of four (4) SAF units 

Section 2 ·Modeling Tables.xlsx, Sll Distances 

11/22/2013 
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Per.mit No;:.l~60 



PART I 
GENERAL CONDITIONS 

Pagel of43 
Permit No. 2640-00060 

1.1. Any activities not identified in the application are not authorized by this permit. 

1.2. All air pollution control facilities shall be designed and constructed such as to allow proper operation and maintenance of the facilities. 

1.3. The necessary facilities shall be constructed so that solids removed in the course of control of air emissions may be disposed of in a manner such as to prevent the solids from becoming windbome and to prevent the materials from entering State waters without the proper environmental permits. 

1.4. The air pollution control facilities shall be constructed such that diversion from or bypass of collection and control facilities is not needed except as provided for in Regulation APC-S-1, "Air Emission Regulations for the Prevention, Abatement, and Control of Air Contaminants", Section 10. 

I.S. The construction of facilities shall be performed in such a manner as to reduce both point source and fugitive dust emissions to a minimum. 

1.6. The permittee shall allow the Mississippi Department of Environmental Quality Office of Pollution Control and the Mississippi Environmental Quality Permit Board and/or their representatives upon presentation of credentials: 

a. To enter upon the permittee's premises where an air emission source is located or in which any records are required to be kept under the terms and conditions of this permit; and 

b. At reasonable times to have access to and copy any records required to be kept under the tenns and conditions of this permit; to inspect any monitoring equipment or monitoring method required in this permit; and to sample any air emissions. 

1.7. After notice and opportunity for a hearing, this permit may be modified, suspended, or revoked in whole or in part during its term for cause including, but not limited to: 

a. Violation of any terms or conditions of this permit. 

b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant facts, or 

c. A change in any condition that requires either a temporary or permanent reduction or elimination of authorized air emissions. 
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1.8. Except for data determined to be confidential under the Mississippi Air & Water Pollution 

Control Law, all reports prepared in accordance with the terms of this permit shall be 

available for public inspection at the offices of the Mississippi Department of 

Environmental Quality Office of Pollution Control. 

1.9. The issuance of this permit does not convey any property rights in either real or personal 

property, or any exclusive privileges, nor does it authorize any injury to private property or 

any invasion of personal rights, nor any infringement of Federal, State or local laws or 

regulations. 

1.10.Notbing herein contained shall be construed as releasing the permittee from any liability for 

damage to persons or property by reason of the installation, maintenance, or operation of the 

air cleaning filcility, or from compliance with the applicable statutes of the State, or with 

local laws, regulations, or ordinances. 

1.11. This permit may only be transferred upon approval of the Mississippi Environmental 

Quality Permit Board. 

1.12. This permit is for air pollution control purposes only. 

1.13.Approval to construct will expire should construction not begin within eighteen (18) months 

of the issuance of this permit, or should construction be suspended for eighteen (18) months. 

1.14. The permittee shall notify the MDEQ in writing when construction of the facility 

begins within fifteen (15) days of beginning actual construction. 

1.15 Upon the completion of construction or installation of an affected source, the permittee shall 

notifY the Permit Board within tWrty (30) days that construction or installation was 

performed in accordance with the approved plans and specifications on file with the permit 

board. Certification bfConstruction for the purposes of this permit is defined as completion 

of the commissioning and testing, of all of the major production lines, which allows the 

beginning of operations as an integrated facility. 

1.16 The Permit-to Construct shall be deemed to satisfy the requirement for a permit to operate 

until the date the application for issuance of the Title V Permit to Operate is due. The 

permittee shall submit an application for a Title V Permit to Operate no later than twelve 

(12) months after beginning operation. Beginning operation will be assumed to occur upon 

certification of construction, unless the permittee specifies differently in writing. 
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PARTD 
EMISSION POINT DESCRIPTION 

The permittee is authorized to construct air emissions equipment fur the emission of air contaminants from the Silicon Manufacturing Plant: 

AA-101 

AA-lOla 

AA-102 

AA-102a 

AA-102b 

AA-103 

AA-103a 

AA-104 

AA-105 

AA-106 

Material Handling and Transfer to and from Coal Storage Pile 
Conveyance of Coal to Charging Storage Silo equipped with a baghouse or combination ofbaghouses with 120,000 acfm. fur 

emissions 

Material Handling and Transfer to and from Wood Storage Pile 

Conveyance ofWood to Charging Storage Silo equipped with a baghouse or combination ofbaghouses with 120,000 acfin for 

Wood Chipper 

Material Handling and Transfer to and from Quartz Storage Pile 

Conveyance of Quartz to Charging Storage Silo equipped with a baghouse or combination ofbaghouses with 120,000 actin for 

Storage Piles Processing (i.e., Bulldozing) 

Wind Erosion on Coal, Wood and Quartz Storage Piles 



AA-201 

AA-20la 

AA-202 

AA-401 

AA-402 

AA-402a 

AA-403 

AA-404 

AA-405 
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Four ( 4) Submerged Arc Furnaces eqwpped with individUal 
negative pressure Baghouses (BGl, BG2, BG3, and BG4) for 

controlling emissions from the maximum production capacity of 
2.75 tooslhourper furnace and 11.0 tooslhouruti)izing all four 

furnaces and 21,024 tons/year per furnace 8lld _84,096 tons/year 

utilizing all four furnaces. 

Casting Frames 

Four ( 4) 10.0 MMBTU/Hr Natural Gas-Fired Ladle Preheaters (2 
ton ladle capacity) 

One ( 1) SOO gallon Diesel Storage Tank 

Plantwide Fugitive Emissions from Roadways 

Plantwide Fugitive Emissions from Transport of Raw Materials 
Piles to SAF 

Slag Handling and Storage 

Silica Fume Silos 

Facility Wide Miscellaneous Operations subject to APC-S-6 

One (1) 670 HP Diesel-Fired Emergency Generators 
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PARTID 

111.1 SIUc:oa 
84,096tpy Produc:tfoa 

nu NaturaiCu 
350,000 MMBtulyr Combllltloa 

111.3 NOx 1,906.2 tpy 

PSD 111.4 co 1,444.3 tpy 

AA..OOO Construdloa 
Permit laued m.s SOl 2,170J tpy (Entire F«llity) 
November 27, 

2013 IIU voc 93.!tpy 

IIL7 PMJPMJO 81.8tpy 

111.8 PM:Z.! 73.33 tpy 

9.90 tpy (Slagle) 
IIL9 HAP 

24.9 tpy (Combiaed) 

BACf: Best Maaagement Practlc:es 
Including a 3-slded windscreen barrier 

PM/PMIOI (where tec:bnleally feasible), reduc:ed drop 
PSD m.to 

PM2.5 heights, use of ebemlc:al stllbllfzatlon, aadlor AA-101 Coastruc:tlon watering to reduce visible emissions aad the (COlli SIDI'tlge Pile Permft Issued development of a fugitive dust control plaa M11terlal HIIIUillngJ November 27, to minfaabo.e PM emissions 
1013 

Material 
111.11 Throughput 105,120 tpy 

Rate 

PSD 

AA-lOia Coastr~~etloa 
PMIPMIOI BACT: 0.08.1 gr/dsc:f and use of Bagbouse Permit Issued ULU (Coal Conveyance) 

November 27, PM2.5 for PMIPMIOIPMl.S eoatrol 
2013 

BACT: Best Management Practlc:es 
lnc:l•dlng a 3-slded windscreen 

PMIPMIO/ banier(wbere tecbnlcaDy feasible), reduced PSD 111.10 
PM:Z.S drop heights, use or c:bemlcal stabUfzatlon, AA-102 Coastruedea and/or watering to reduce visible emissions (Wood Storage Pile Permit Issued and the development or a fugitive dust Material HtmdHngJ November 27, control plan to minimize PM emJssloas 

2013 

Material 
111.13 Throughput 2Jl,763 tpy 

Rate 
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PSD 

AA-102a 
Coastruetloa PMIPMlOI BACT: o.003 r,r/dsd and use ofBaghouse 
Permit Issued 111.11 

(Wood Coaveyaace) November 17, 
PMl.S for PMIPMlOIPMl.S coatrol 

1013 

PSD 

AA-101b ConstruetloD PMIPMIOI BACT: Operadoa with aa eaclosare that 

(Wood Chlpp•) 
Permit Issued 11Ll4 PMl.S wiD miDJmlze fuafdve emissions aad Umlted 

November 27, boun of operatloa 

1013 

BACT: Best Maaagemeat Practices 
IDcludlaa a 3-slded wllldscreea 

PMIPMIOI barrler(wbere tecbalcally feasible), reduced 

PSD 111.10 PMl.S drop heights, use of cbemlcalstabOizatloa, 

AA-103 Coastructloa and/or watering to reduce visible emlaloas 

({211411: Sttm~ge PO. Permit Issued and the developmeat of a fugitive dust 

Mtlts'ltll HIIIUIIlng) November 17, coatrol plaa to mlalmla PM emlssloas 

1013 
Material 

111.15 TbroURbpat 111,763 tpy 
Rate 

PSD 
AA-103a Coastructloa PMIPMIOI BACT: 0.003 gr/dsd' aad use ofBaghouse 
(Quartz Permit Issued 111.11 

Coaveyaac:e) November 17, 
PMl.S for PMIPMIOIPMl.S coatrol 

1013 

BACT: Best Maaagemeat Practices 
ladudlq a 3-slded wladscreea 

PMIPMIOI barrler(wbere tecbalc:aDy feuible), redaced 

AA-104 
PSD 111.10 PMl.S drop heights, use of cbemlc:alstabDizatfoa, 

CODStractlon and/or wateriaa to reduce visible emlssloas 
(Limatou Stt~rt~p Permit Issued and the developmeat of a fugitive dust 

Pile Mllltrlill November 17, control piau to mlalmla PM emfsslou 
Handling) 1013 

Material 
111.16 Throughput 183 tpy 

Rate 

PSD BACT: Development of Dust Control Piau 

AA-105 Coastructlon PMIPMlO/ lacladlq measures to ellmlaam dust such • 

(SIDrllle Piles Permit Issued 111.17 PM1.5 
appUc:atloa or wet suppressants, watering. 

Proci!SSing) November 17, speed nductloa aad vacuuming or 

2013 sweeping. as required 

PSD BACT: lm .. emeatatloa of a Fugitive Dust 
AA-106 Coastructlon 

(Storap PIU Wind Permit Issued 111.18 
PMIPMIOI Control Plan. VIsible emissions siJaU be 

Erosion) November 17, 
PMU coatroUed using water, dust suppressaats, or 

1013 
wlad sereeos u needed. 
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PSD 

AA-200 Coostrudloa 

(Sillun ProcGslng) Pmuit Issued 111.28 Opacity 6% nfdng roofveats November '1.7, 
2013 

PSD 
Coastructfoa 

PMJPMIO/ BACT: O.GOS(p'/dscf aad ute or fabric filter Pmuit Issued IU.19 
November 27, PM2.5 coatrol (I.e., bagboUR) 

2013 

40CFR 
111.20 PM 0.991biMW-hr (eomplfaace with 40 CFR 60, 60.262(a)(1) SubpartZ) 

BACT: 95.467 tpy of COle per furuaee aad 
111.21 CHG 381,866 tpy ofC02e ffor all Furuaees 

(uCOle) combllled; Use of se•Endosed Funaee; 
PSD and Good Opentloa aad Mafatnaace 

Construction 
BACT: 45.0 lbslton (awnged over a 3-hr Permit lnued 10.22 NOx 

Nowmber27, period) of SOicoa produeed 
2013 

BACT: 34.0 lbsltoa (awraged over a 3-br 
111.23 period) of SDicoa produeed; Good 

Combustion and Operating Praetlees; Use of co Semi-Enclosed Furaaee 
AA-201 

40CFR (Submt!l'ga Arc 
60.263(a) 111.24 Less thaa 20 volame percnt oa a dry basis Fumaca) 

BACT: 52.0 lbrlton (avenatd over a 3-hr 
PSD 111.25 SOl period) ofSUicon produced; aad UtiUatloa 

Coostruetfon of Low Sulfur Coatnt Material (where 
Permit lnued tecbnfcaUy feulble) 
November 27, 

BACT! 2.4 lbslton (averaaetf over a JCklay 2013 
111.26 VOC period) ofSIIIeOil produced; and Good 

Operating Praetlees 

40CFR 
111.27 Continuous Opadty Moaltorlag (COM) 60.l64(a) lnstaUatfon and Operation 

PSD 
Opacity 3% exidag from the control device (I.e., Construction fabric Olter) Permit lnued 111.18 (since tblsllrnlt Is lower tbaa the 1 SOAI November 27, emission llmftatioa of 40 CFR 60.164(b) the 2013 permittee Is Ia compliance with 4 Subpart Z) 

PSD 111.54 Only 
Construetloa 

Operating Permit lnued 
November 17, rn.ss Limit Requirements to Remove Operating 

1013 Restrictions 
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PSD 
BACT: Best Maaagemeat Practices to 

Constructioa PMJPMIOI AA-201a Permit lnued 111.29 minimize tbe geaeratioa of fugitive 
(Outing Frtllllf!S) November 27, 

PM2.5 particulate ellllssloas 

2013 

PSD 
BACT: 0.88 lbsiMMBTU; low NOs or 

Collltrucdoa 
AA-202 Permit lnued m.Jo equlvaleat buraenlteehnology; combustion 

(LIIllle Prehct~Un) November 27, of clean fael; ud good combustion practices 

2013 

BACT: 1171b1MMBTU ofC02 

BACT: D.OOlllbiMMBtu or Methaae; 

PSD 

AA-101 
Coastruction BACT: 0.0001lbiMMBtu ofN10 

Permit Issued 111.31 GHC 
(LIIllle Prehllllten) November 27, BACT: Good Combustloa Practices, 

1013 Combustiaa of Natural Gas Only, Periodic 
Mablteaaace, and eoei"'D' efllcJeat burner 

deslp Including Low NOs buraers or 
equivalent 

PMIPM10/ BACT: O.oo761bsiMMBTU; Combustloa of 

111.32 Natural Cas; and Good Combustloa 
PM2.5 Practices 

BACT: 0.0840 lbsiMMBTU; Combustloa of 

111.33 co Natural Cu; and Good Combustloa 
Practices 

AA-202 PSD 
(Lildle Prehelllen) Construction BACT: 0.0006 lbsiMMBtu; Combustion of 

Permftlssued 111.34 SOl Clean Fuel (I.e., Combustion of Natural Gu 
November 27, Oaly); and Good Combustion Practices 

2013 

111.35 VOC BACT: O.OOSSibiMMBtu: Combustion of 
Natural Gu; and Good Operatlag Practices 

PSD 
AA-301 Coastructlon PMJPMlO/ BACT: 0.003 gr/dscf' and ure or Bagboure 

(SUicoa Griadln1 Permit Issued 111.12 PM2.5 for PM control 
and MWIIII:) November 27, 

2013 

AA-402 
PSD 

Constructloa BACT: Development of Dust Control Plan 
and AA-40la Permit l1111ed PMJPMlO/ lncludJn1 meuures to eliminate dust sucb u 

(Unptn'ed IUUI Ptwed November 27, 111.17 application of wet suppressants. watering, 
Rot~tb11nd 2013 

PM2.5 speed reduction and vacuumlug or 
PIIIIIIWiu TrliSIIport sweeping, as required 
Fugitive EmlssiDIIS) 
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PSD 
AA-403 Coastructfoa 

PMJPMIOI BACT: 0.003 grldsd" and use of Bagboase (S/tlfl Hllltllllng IIIUI Permit luued 111.11 
PM2.5 for PMIPMIWPM1.5 eontrol Stortlge} Nowmber27, 

2013 

PSD 

AA-404 Construction 
PMIPMlOI BACT: 0.01 gr/dsd for PMlOIPMl.S and tbe Permit luued 111.36 (Sllkll F11111e Silo) 

November 27, PMl.S use of Bin Vent Filter for PM Control 
2013 

40CFR 
60.26:Z(b) and 

AA-404 PSD 
Dust Handling Eqalpmeot Eadsslou shaD (SillaJ FIIIIN Silo) Construction 111.37 Opadty 

not esceed 10% Permit Issued 
Nowmber27, 

2013 

PMIPMIO/ 
PM1.5 

PSD BACT: Good Combustion and Operating co Practlees and Compllanee with NSPS no Construction 
Penult Issued 111.38 voc November 27, 

2013 
NOx BACT: Good Combustion and Operating 

Practices; Compliance with NSPS 1111; and AA-501 SOl Use of Ultra Low Sulfur Diesel (ULSD) fuel (EIIID'gfnq 
tdrrt!l'lllon) 40CFR 

11139 AppUcablUty 60.4200(a)(2)(1) 

40 CFR 60.4206 111.40 Lifetime ~ufrements 
NSPS 

40CFR 
IIL41 

SubpartiDI 
Emission Standards 60.420S(b) 

40CFR 
111.42 Diesel Fuel Requirements 60.4207(b) 

AA-000 40 CFR 64.2(a) 111.43 CAM Applic:abiHty (Entire Ft~t:il/ty) 
*where tlpp/laJble 

40 CFR 60.260 111.44 NSPS 
ApplfcabiHty SubpartZ 

40CFR MACT 
63.115:Z4(a) and 111.45 Subpart Applk:abJDty (b)(2) YYY\'YY 



40CFR 
63.1152!(c) 

40CFR 
63.11516 

AA-060 
40CFR 

(Entin Ftdit,y) 
63.6585(a) aad 

(c)~a 
*whaw IIJipiJCIIIJle 63.659G(c) 

PSD 
Coastructloa 
Permit laued 
Nowmber '2.7, 

'2.013 

APC-S-1, 
Secdoa J.4(aX1) 

AA-405 
APC-S-1, 

(lnsipij"tctltlt 
Sectloa 3.4(aXl) 

Acti•itks) APC-S-1, 
*wMre ~~pplktzble Secdoa J.B(a) 

APC-S-1, 
Secdoa 4.l(a) 

PSD 

AA-000 
CoDStructloa 
Permit luued 

(Eadre FacWty) Nowmber '2.7, 
2013 

111.46 MACf 
Subpart 

yyyyyy 

ID.47 

MACf 
IU.48 Subpart 

u:z:z. 

IU.49 Opacity 

ID.50 

IU51 PMIPMlO 

IILSl 

111.53 SOl 

111.56 SSM 
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CompUaaee Date (Upoa Startup) 

Emfssloa Standards 

CompUaace via NSPS Subpart 1111 

No more tbaD IIJII/o 

0.61bsiMMBTU or as otherwise limited by 
raciUty modlflcadoa restrlcdoas 

E • 0.8808*1"'-1" 1 or u otherwise limited by 
fadUty modlflcadoa restrfcdoas. 

O.lgralasldsd" or Rue gas calculated to 1'2.0/e 
C~byvolume 

4.81bsiMMBTU per bour or as otberwise 

limited by fadUty mocllfk:adoa restrictions 

Prowlsloas for Startup, Sbatdowa, and 
Malfuaedoa Emlaloas 
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111.1 For Emission Point AA-000 (Entire Facility), the permittee shall limit the annual Silicon Production to no more than 84,096 tons per year (tpy) as determined for each consecutive 12-month period (Ret:: PSD Construction Permit Issued November 27, 2013) 

ID.2 For Emission Point AA-000 (Entire Facility), the permittee shall limit Natural Gas Combustion to no more than 350,000 MMBtu per year (MMBTU/yr) as determined for each consecutive 12-month period. (Ret:: PSD Construction Permit Issued November 27, 2013) 

III.3 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofNitrogen Oxides (NOx) to no more than 1,906.2 tpy as determined for each consecutive 12-month period (Ref: PSD Construction Permit Issued November 27, 2013) 

III.4 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Carbon Monoxide (CO) to no more than 1,444.3 tpy as determined for each consecutive 12-month period. (Ref: PSD Construction Permit Issued November 27, 2013) 

IlLS For Emission Point AA-000 (Entire Faciltiy), the permittee shall limit emissions of Sulfur Dioxide (802) to no more than 2, I 70.1 tpy as determined for each consecutive 12-month period. (Ref: PSD Construction Permit Issued November 27, 2013) 

111.6 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofVolatile Organic Compounds (VOCs) to no more than 93.5 tpy as detennined for each consecutive 12-month period. (Ref: PSD Construction Permit Issued November 27, 2013) 

Ill 7 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Particulate Matter/Particulate-1 0 (PMIPM-1 0) to no more than 81.8 tpy as determined for each consecutive 12-month period. (Ref: PSD Construction Permit Issued November 27, 2013) 

111.8 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Particulate Matter-2.5 to no more than 73.33 tpy as determined for each consecutive 12-month period. (Ref: PSD Construction Permit Issued November 27, 2013) 

111.9 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Hazardous Air Pollutants (HAPs) to no more than 9.90 tpy for any single HAP and 24.9 tpy for combined HAPs, as determined for each consecutive 12-month period. (Ret:: PSD Construction Permit Issued November 27, 2013) 

111.10 For Emission Points AA-1 01, AA-1 02, AA-1 03, and AA-1 04 (Coal, Wood, Quartz, and Limestone Storage Pile Material Handling Areas), the permittee shall implement as 
appropriate the following Best Management Practices for minimizes PM emissions (BACT for PMIPMl O/PM2.S); 

(a) Install a 3-sided windscreen barrier (where technically feasible); (b) Reduce drop heights; 
(c) Use chemical stabilizers; 



(d) Use watering Techniques; and 
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(e) Develop and Implement a Fugitive Dust Control Plan 

(Ref.: PSD Construction Plan Issued Issuance Date) 

11111 For Emission Point AA-1 01 (Coal Storage Pile Material Handling), the permittee shall limit 

the Material Throughput Rate to no more than 105,120 tpy as determined for each 

consecutive 12-month period. (Ret:: PSD Construction Permit Issued November 27, 2013) 

11112 For Emission Point AA-lOla, AA-102a, AA-103a, AA-301, and AA-403 (Coal, Wood, and 

Quartz Conveyance, Silicon Grinding and Milling, and Slag Handling and Storage) the 

permittee shall limit PMIPM10/PM2.5 emissions to no more than 0.003 grains per dry 

standard cubic foot (gr/dsct) and use a baghouse for PMIPM1 OIPM2.5 control (BACT for 

PMIPM10/PM2.5). (Re£: PSD Construction Permit Issued November 27, 2013) 

11113 For Emission Point AA-102 (Wood Storage Pile Material Handling), the permittee shall 

limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 

consecutive 12-month period. (Re£: PSD Construction Permit Issued November 27, 2013) 

111.14 For Emission Point AA-102b (Wood Chipper), the permittee shall operate with an enclosure 

that will m;nimize fugitive emissions and limit the hours of operations to minimize 

PMIPM10/PM2.5 emissions (BACT for PMIPM10/PM2.S). (Ret:: PSD Constmction Permit 

Issued November 27, 2013) 

111.15 For Emission Point AA-103 (Quartz Storage Pile Material Handling), the permittee shall 

limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 

consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

III.16 For Emission Point AA-1 04 (Limestone Storage Pile Material Handling), the permittee shall 

limit the Material Throughput Rate to no more than 183 tpy as determined for each 

consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.17 For Emission Point AA-1 OS (Storage Piles Processing), the permittee shall implement a 

Dust Control Plan for minimizing PMIPM10/PM2.5 emissions (BACT for 

PMIPM10/PM2.5) which shall include as appropriate the following; 

(a) Application of a wet suppressants; 
(b) Watering Application; 
(c) Spreed Reduction Implementation and Postings; and 

(d) Vacuuming or Sweeping Methodologies 

(Ret:: PSD Construction Plan Issued Issuance Date) 

IlL 18 For Emission Point AA-1 06 (Storage Pile Wind Erosion), the permittee shall implement a 

Fugitive Dust Control Plan for minimizing PMIPMl OIPM2.5 emissions (BACf for 
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PMIPM1 O/PM2.5) which shall include as appropriate the following for controlling Visible 
Emissions: 

(a) Water Application; 
(b) Dust Suppressants; and 
(c) Wind Screens 

(Ref.: PSD Construction Plan Issued Issuance Date) 

ffi.19 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit 
PMIPM1 O/PM2.5 emissions to no more than 0.005 gr/dscf and use a baghouse for PM 
control (BACT for PM/PM I O/PM2.5). (Re£: PSD Construction Permit Issued November 
27, 2013) 

ll1.20 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New Source Performance Standards for Ferroalloy Productio~ specifically 40 CFR 60 - Subpart 
Z and shall limit PM emissions to no more than 0.99 lbiMW-hr for determining compliance with 40 CFR 60, Subpart Z. (Re£: 40 CFR 60.262(a)(1)) 

111.21 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit emissions 
of Greenhouse Gases, expressed as Carbon Dioxide equivalent, to no more than 95,467 tpy 
per furnace and 381 ,866 tpy for all four furnaces combined, as determined for each 
consecutive 12-month period, and shall also use semi-enclosed furnaces and employ good 
operating and maintenance techniques (BACT for GHG (as C02e)). (Ref.: PSD 
Construction Permit Issued November 27, 2013) 

lll.22 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit NOx 
emissions to no more than 45.0 lbslton as determined by a 3-hr rolling average period of 
Silicon produced (BACT for NOx). (Re£: PSD Construction Permit Issued November 27, 
2013) 

lll.23 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit CO 
emissions to no more than 34.0 lbslto~ as determined by a 3-hr rolling average period of 
Silicon produced, and Utilize Good Combustion and Operation Practices and Semi-Enclosed 
Furnaces (BACT for CO). (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.24 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 
Source Performance Standards for Ferroalloy Productio~ specifically 40 CFR 60 - Subpart Z and shall limit CO emissions to no more than 20 volume percent on a dry basis for 
determining compliance with 40 CFR 60, Subpart Z. (Re£: 40 CFR 60.263(a)). (Ref: PSD 
Construction Permit Issued November 27, 2013) 

ID.25 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit S02 
emissions to no more than 52.0 lbslto~ as determined by a 3-hr rolling average period of 
Silicon produced, and Utilize Low Sulfur Content Material where technically feasible 
(BACT for S02). (Re£: PSD Construction Permit Issued November 27, 2013) 



Page 15 of43 
Permit No. 2640-00060 

Ill.26 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit VOC 

emissions to no more than 2.4 lbs/ton, as determined by a 30-day rolling average period of 

Silicon produced, and Utilize Good Operating Practices (BACT for VOC). (Ref.: PSD 

Construction Permit Issued November 27, 2013) 

lll.27 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 

So\U'CC Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 

Z and shall install, cahbrate, maintain, and operate a Continuous Opacity Monitoring 

(COM) Device as specified in 40 CFR 60.264(a). (Ref: 40 CFR 60.264(a)). 

ID.28 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to New 

Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 

Z. and report as excess emissions all six-minute periods in which the average opacity is 3 

perrcent or greater leaving the control device (i.e., fabric filter) as required by the federally 

enforceable PSD Construction herein. For Emission Point AA-200 (Silicon Processing), the 

permittee shall have emissions of Opacity equal to or less than 6% exiting the roof vents or 

areas where the Silicon is melted and refined. (Ref: 40 CFR 264(b) for AA-201 and PSD 

Construction Pemnit issued Issuance Date for AA-200 and AA-201) 

ll1.29 For Emission Point AA-201a (Casting Frames), the permittee shall implement a system for 

ensuring that a system of Best Management Practices is implemented to minimize the 

generation of fugitive particulate emissions (BACT for PMIPM10/PM2.5). (Ref: PSD 

Construction Permit Issued November 27, 2013) 

Ill.30 For Emission Point AA-202 (Ladle Preheaters), the permittee shaH limit emissions ofNOx 

to no more than 0.08 lbs/MlviBtu and utilize low NOx or equivalent burners/technology, 

combust clean fuel only and implement good combustion practices (BACT for NOx). (Ref: 

PSD Construction Permit Issued November 27, 2013) 

ll1.31 For Emission Point AA-202 (Ladle Prebeaters), the permittee shall limit emissions of 

Greenhouse Oases (GHG) to the following BACT emissions limitations (BACT for GHG): 

(a) Carbon Dioxide (C02) emissions to no more than 117 IbiMMBtu 

(b) Methane emissions to no more than 0.0022 lb/MMBtu 

(c) Nitrous Oxide emissions to no more than 0.0002lb/MMBtu 

(d) Good Combustion Practices, Combustion ofNatural Gas Only, Periodic 

Maintenance, and energy efficient burner design including Low NOx burners 

or equivalent. 

(Ref.: PSD Construction Permit Issued November 27, 2013) 

lll.32 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of 

PMIPM1 O/PM2.5 to no more than 0.0076 lbs/MMBtu, combust natural gas only, and utilize 

good combustion practices (BACT for PMIPMIOIPM2.5). (Ref.: PSD Construction Permit 

Issued November 27, 2013) 
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111.33 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of CO to no more than 0.0840 lbs/MMBtu, combust natural gas only, and utilize good combustion practices (BACT for CO). (Ref: PSD Construction Permit Issued November 27, 2013) 

111.34 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofS02 
to no more than 0.0006 lbsiMMBtu, combust clean fuels only (i.e., natural gas only), and utilize good combustion practices (BACT for S02). (Ref: PSD Construction Permit Issued November 27, 2013) 

ill.35 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofVOC to no more than 0.0055 lbsiMMBtu, combust natural gas only, and utilize good combustion practices (BACT for VOC). (Ref: PSD Construction Permit Issued November 27, 2013) 

IIL36 For Emission Point AA-404 (Silica Fume Silo), the permittee shall limit emissions of PMIPM1 O/PM2.5 to no more than 0.01 gr/dscf fur PMIPMI O/PM2.5 and the use of Bin 
Vent Filter (BACT for PMIPM10/PM2/5). (PSD Construction Permit Issued November 27, 2013) 

111.37 For Emission Point AA-404 (Silica Fume Silo), the permittee is subject to 40 CFR 
60.262(b) and shall limit emissions of Opacity from the Dust Handling Equipment to no more than 100/o at any time. (Ref.: 40 CFR 60.262(b)) 

IIL38 For Emission Point AA-501 (Emergency Generators), the pennittee shall utilize Good 
Combustion and Operating Practices, utilize Ultra Low Sulfur Diesel (ULSD) Fue~ and comply with 40 CFR 60- Subpart lUI for demonstrating compliance with 
PMIPM10/PM2.5, CO, VOC, NOx, and S02. (BACT fur PMIPMIOIPM2.5, CO, and VOC is the Good Combustion and Operating Practices as well as complying with Subpart illl and BACT for NOx and S02 is Good Combustion and Operating Practices, compliance with Subpart WI, and use ofULSD Fuel). (Ref: PSD Construction Permit Issued November 27, 2013) 

111.39 For Emission Point AA-501, the permittee is subject to 40 CFR 60- New Source 
Performance Standards for Stationary Compression Ignition Internal Combustion Engines (Subpart fill), specifically 40 CFR 60.4200(a)(2)(i), and shall comply with the applicable provisions. (Re£: 40 CFR 60.4200(a)(2)(i)) 

lll.40 For Emission Point AA-501, the pennittee is subject to 40 CFR 60.4206 and shall comply with the applicable provisions and achieve the emission standards over the life of the engine. (Ref: 40 CFR 60.4206) 

IIL41 For Emission Point AA-501, the permittee is subject to 40 CFR 420S(b) and shall comply 
with the applicable provision and shall achieve compliance with the emission standards. (Ref.: 40 CFR 4205(b)) 
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ill.42 For Emission Point AA-501, the permittee is subject to 40 CFR 4207(b) and shall comply 

with the Diesel Fuel Requirements of 40 CFR 50.510(b). (Ref.: 40 CFR 40.4207(b)) 

111.43 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 64.2(a)

Compliance Assurance Monitoring (CAM) Provisions where applicable and the applicable 

CAM Plan is not due until the Title V Permit to Operate is due, which is specified herein, as 

a requirement upon certification of construction (i.e., Condition 1.16). (Re£: 40 CFR 

64.2(a)) 

III.44 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 60.260 -

Subpart Z, Standards of Performance for Ferroalloy Production Facilities and shall comply 

with the applicable provisions. (Re£: 40 CFR. 60.260) 

III.45 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 

63.11524(a) and (b)(2)- Subpart YYYYYY, National Emission Standards for Hazardous 

Air Pollutants for Area Sources: Ferroalloy Production Facilities and shall comply with the 

applicable provisions. (Re£: 40 CFR 63.11524(a) and (b)(2)) 

111.46 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 

63.11525{c) and shall comply upon startup of the Ferroalloy Production Facility. {Ref.: 40 

CFR 63.11525(c)) 

111.47 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63.11526 

and shall comply with the following for demonstrating compliance with MACT YYYYYY: 

(a) You shall not discharge to the atmosphere visible emissions (VE) from the 

control device that exceed S percent of accumulate occurrences in a 60-

minute observation period. 

(b) You shall not discharge to the atmosphere fugitive PM emissions from the 

furnace building containing the electrometallurgical operations that exhibit 

opacity greater than 20 percent (6-minute average), except for one 6-minute 

average per hour that does not exceed 60 percent. 

(Ref.: 40 CFR 63.11526) 

111.48 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63 -

National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating 

Internal Combustion Engines and shall comply with this subpart by demonstrating 

compliance with the applicable provisions of 40 CFR 60 - Subpart Jill, as specified in 40 

CFR 63.6585(a) and (c) via 63.6590{c). {Ret:: 40 CFR 63.6585{a) and (c) via 63.6590(c)) 

IR49 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Opacity 

to no more than 10% at any time. (Ref.: PSD Construction Permit Issued November 27, 

2013) 
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lll.50 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of ash and/or particulate matter from each fossil fuel burning installations of less than 10 million BTU per hour heat input shall not exceed 0.6 pounds per million BTU per hour heat input. (Ret: 11 Miss. Admin Code Pt. 2, R. 1.3.D(1)(a).) 

Ill.5 1 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of ash and/or particulate matter from fossil fuel burning installations equal to or greater than 10 million BTU per hour heat input but less than 10,000 million BTU per hour heat input shall not exceed an emission rate as determined by the relationship 

E = 0.8808*I.o.l667 

where E is the emission rate in pounds per million BTU per hour heat input and I is the heat input in millions ofBTU per hour. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.D(l)(b).) 

UL52 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the maximum discharge of particulate matter to exceed 0.2 grains per standard dry cubic foot of flue gas calculated to twelve percent (1.20AI) carbon dioxide by volume for products of combustion. (Ref 11 Miss. Admin Code Pt. 2, R. 1.3.H(I).) 

111.53 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the maximum discharge ofsu.l.fi.tr oxides from any fuel burning installations in which the fuel is burned primarily to produce heat or power by indirect heat transfer to exceed 4.8 pounds( measured as sulfur dioxide) per million BTU heat input. (Ref 11 Miss. Admin Code Pt. 2, R. 1.4.A(l).) 

lll.54 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is only authorized to operate two (2) out of the four (4) Submerged Arc Furnaces at any given time and shall never operate all four combined Submerged Arc Furnaces at one time. (Ref: PSD Construction issued Issuance Date) 

ill. 55 For Emission Pint AA-201 (Submerged Arc Furnaces). the permittee can formally request a modification to this permit to remove the restriction on the number of Submerged Arc Furnaces that can operate at any given time. To request elimination of this restriction via permit modication, the permittee must submit a demonstration to the MDEQ, EPA, and the FLM that operation of 3 or 4 Submerged Arc Furnaces simultaneously would not cause or contribute to a violation of the National Ambient Air Quality Standards (NAAQS), or exceed the visibility thresholds or deposition analysis thresholds (DAT) for Sipsey Wilderness or Mingo National Wildlife Refuge (both are federally mandated Class I areas). The applicant will follow EPA's Appendix W requirements and the 2010 Federal Land Managers' Air Quality Related Values Workgroup (FLAG) document :fur conducting an air quality impact evaluation to Class IT and Class I areas, respectively. Operation of 3 or 4 Submerged Arc Furnaces at any given time can only occur after a PSD permit modification is issued by MDEQ. (Ref: PSD Construction Permit Issued November 27, 2013) 
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IlL 56 For Emission Point AA-000 (Entire Facility), Startup and Shutdown emissions have been 

accounted for in the individual emission limitations for the facility including the BAcr 

emission limitations, and therefore all emission point specific limits of the federally 

enforceable permit herein apply at all times including startup and shutdown. The necessary 

monitoring (i.e., Continuous Emissions Monitoring Systems, Performance Testing) should 

validate the potential emissions when these events occur. Malfunction emissions are those 

emissions that would normally not occur because of unforeseen instances and not part of any 

routine or normal method of operation as defined by 11 Miss. Admin. Code Pt. 2, Ch. l. 

(Re£: PSD Construction Permit Issued November 27, 2013) 
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PART IV 
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IV.l SIUcon Determine the Production for eaeh 
Productfoa eGIIHCUtfve 12-mGGth period 

IV.l Natural Gas 
Determine the total Combuldlon Rate Combustfoa 

IV.3 Opadty Detennlae using Method 22 and then 
Method ' If emJsaloas are present 

Pretest JO.days prior to performaaee tesdag if IV.4 Confereace/ requested by MDEQ upoa 60 day advaaeed Protoeol of Stack Test Protoeel 
PSD 

Coatrol Regular MalateiUIIIee shaD be perfonued Coustructfon IV.S AA..OOO 
Permit Issued Equipment aad kept In log form (Endr~~ Ftldllty) Noftlllber 27, 

2013 IV.6 NOz 

IV.7 co 

IV.B SOl 

IV., voc Determine the Emission Rate for each 
c:oasecutive ll month period 

IV.IO PMJPMIO 

IV.Il PM2.5 

IV.ll HAP 

PSD IV.l3 PMIPMJO/ Implement and Develop a Dust Control Plaa 
AA-101 Coastructfon PM2.5 for demonstrating c:ompUanee wftb BACT 

(Colli Stor~~g~ Pi/~ Permit Issued 
Material Ht~ndOng) November 27, Material 

Determine the Material Throughput Rate 2013 IV.14 Throughput 
Rate for eac:b consec:udve 12 month period 

PSD 
Construc:tfon 

AA-lOla Permit Issued 
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IV .1 For Emission Point AA-000 (Entire Facility), the permittee shall determine the Silicon 

Produced for each consecutive 12-month period by obtaining data from purchasing, 

processing, and production, and any other data necessary to determine the facility wide 

production rate as determined for each consecutive 12-month period, for demonstrating 

compliance with Condition lll.1 of the permit herein. (Re£: PSD Construction Permit 

Issued November 27, 2013) 

IV.2 For Emission Point AA-000 (Entire Facility), the permittee shall determine the Natural Gas 

Combustion Rate total for each consecutive 12-month period by utilizing energy records, 

reports, and any other data necessary to determine the filcility wide Natural Gas Combustion 

Rate for determining compliance with Condition ill.2 of the permit herein. (Re£: PSD 

Construction Permit Issued November 27, 2013) 

IV.3 For Emission Point AA-000 (Entire Facility), the permittee shall perform weekly Visual 

Emission Evaluations (VEEs/Observations) by Method 22, 40 CFR 60, Appendix A. 

Observations shall be conducted during daylight hours and while the equipment is in 

operation. If visible emissions are observed, excluding condensed water water vapor, the 

permittee shall: 

(a) Within 24 hours, take corrective action that eliminates the visible 

e1Il1Ss1ons or verify that the unit causing the emission and any 

associated air pollution control equipment are operating normally in 

accordance with desiggn and standards procedures, and under the same 

conditions in which compliance was achieved in the past, and 

(b) If visible emissions are not eliminated, have a certified visual emissions 

observer determine compliance with the opacity standard using EPA 

Reference Method 9 within three business days, and 

(c) Report the visible emissions as a potential deviation (or as a violation if 

demonstrated by EPA Reference Method 9) according to the reporting 

requirements of this permit 

(Re£: PSD Construction Permit Issued November 27, 2013) 

IV.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Performance Test 

Protocol60 days prior to any Performance Test. Upon receipt of the Performance Test 

Protoco~ the MDEQ may request a Pretest Conference to discuss the Performance Testing 

at least 30 days in advance of the Performance Test to discuss the Peformance Test or 

Performance Test Protocol. (Re£: PSD Construction Permit Issued November 27, 2013) 

IV.S For Emission Point AA-000 (Entire Facility), the permittee shall perform regular 

maintenance on the control equipment according to the manufacturer design and 

recommendations. This maintenance shall be kept in log form and made available to 

MDEQ during inspections. (Re£: PSD Construction Permit Issued November 27, 2013) 
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IV.6 For Emission Point AA-000 (Entire Facility), the permittee shall determine the NOx emission rate as determined for each consecutive 12-month period by utilizing data obtained from CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition m.3 of the federally enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV. 7 For Emission Point AA-000 (Entire Facility), the permittee shall determine the CO emission rate as determined for each consecutive 12-month period by utilizing data obtained from CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition Ill.4 of the federally enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.8 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall determine the S02 emission rate as determined for each consecutive 12-month period by utilizing data obtained from CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition 111.5 of the federally enforceable permit herein. (Ref: PSD Construction Permit Issued November 27, 2013) 

IV.9 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall determine the VOC emission rate as determined for each consecutive 12-month period by utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition ID.6 of the federally enforceable permit herein (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.1 0 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall determine the PMIPMIO emission rate as determined for each consecutive 12-month period by utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition III. 7 of the federally enforceable permit herein. (Ref: PSD Construction Permit Issued November 27, 2013) 

IV. II For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 
detennine the PM2.5 emission rate as determined for each consecutive 12-month period by utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition lll.8 of the federally enforceable permit herein. (Ref: PSD Construction Permit Issued November 27, 2013) 

IV.12 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall determine the HAP (Individual and Combined) emission rates as determined for each consecutive 12-month period by utilizing data obtained from Stack/Perfoi1081JCe Testing, Natural Gas Usage Records, and any other data necessary to demonstrate compliance with Condition 111.9 of the federally enforceable permit herein. (Re£: PSD Construction Permit Issued November 27, 2013) 

IV.13 For Emission Points AA-101 (Coal Storage Pile Material Handling), AA-101a (Coal Conveyance), AA-1 02 (Wood Storage Pile Material Handling), AA-1 02a (Wood 
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Conveyance), AA-102b (Wood Chipper), AA-103 (Quartz Storage Pile Material Handling), 

AA-103a (Quartz Conveyance), AA-104 (Limestone Storage Pile Material Handling), AA-

105 (Storage Piles Processing), AA-106 (Storage Pile Wind Erosion), AA-301 (Silicon 

Grinding and Milling), AA-402 and AA-402a (Unpaved and Paved Roads and Plantwide 

Transport Fugitive Emissions), the permittee shall develop and implement a Dust Control 

Plan for demonstratinS compliance with the individual BACT Limits for PMIPM101PM2.5, 

specifically Conditions Ill. Ill.1 0, ill.12, ill.14, ill.17, and Ill.18, of the federally 

enforceable permit herein. For each emission point that operates a baghouse, the permittee 

shall install, maintain, and operate a continuous pressure drop monitor to monitor and record 

the differential pressure at least every 1 S minutes. For each baghouse, the permittee shall 

establish a pressure drop range based on stack test data, vendor information, operational 

history, aruVor visual inspections that indicates proper operation of the baghouse. These 

pressure drop ranges shall be maintained at the facility and be made available upon request 

from MDEQ personneL Should a pressure drop reading fall outside the established range, 

the permittee shall immediately inspect the baghouse to determine the cause of the excursion 

and return the baghouse to normal operating conditions. The emission point ID, date, time, 

length of the excursion, and reason for an excursion from an established pressure drop range 

shall be recorded and any corrective measures taken to restore the baghouse to normal 

operating conditions shall be noted. (Ref.: PSD Construction Permit Issued November 27, 

2013) 

IV.l4 For Emission Points AA-101 (Coal Storage Pile Material Handling), AA-102 (Wood 

Storage Pile Material Handling), AA-103 (Quartz Storage Pile Material Handling), and AA-

1 04 (Limestone Storage Pile Material Handling), the permittee shall determine the Material 

Throughput Rate as determined for each consecutive 12-month period by utilizing data 

obtained from Purchasing Records, Production Records, and any other data necessary to 

demonstrate compliance with Condition 111.11, lll.l3, ID.15, and ID.l6, of the federally 

enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.lS For Emission Point AA-201 (Submerged Arc Furnaces), the pennitee shall determine the 

C02e emission rate as determined for each consecutive 12-month period by utilizing data 

obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data 

necessary to demonstrate compliance with Condition m. 21 of the federally enforceable 

permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.16 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee shall install and 

operate a Continuous Emission Monitoring (CEM) System on the furnace baghouses for 

monitoring NOx, CO, and 802 immediately upon operation of the furnaces and not 

beginning operation as defined by Condition 1.1 S of the federally enforceable permit herein 

(i.e, for the purpose of this permit and this condition specifically, the furnace baghouses will 

be treated as stand-alone units so that the CEMS will be installed sooner rather than later 

with regard to monitoring and compliance). The CEMS shall meet the applicable 

performance specification required by 40 PART 60, Appendix 8, the applicable quality 

assurance procedures required by 40 CFR Part 60, Appendix F, and the requirements of 40 

CFR 60.13. In lieu ofthe requirements of40 CFR Part 60, Appendix F, 5.1.1, 5.1.3, and 

5.1.4, the permittee may conduct either a Relative Accuracy Audit (RAA) or a Relative 
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Accuracy Test Audit (RATA) on each CEMs at least once every three (3) years. The 
permittee shall conduct Cylinder Gas Audits (CGA) each calendar quarter during which a 
RAA or a RATA is not performed. A CEMS is not required for P~ PM10, PM2.5 and 
VOC, but rather the permittee is required to perfonn an initial stack test within 180 days of 
reaching maximum production (not to exceed three years from start-up of Phase 1 of the 
facility) and develop operational ranges for demonstrating compliance with the P~ PMlO, 
PM2.5 and VOC BACT limits. The permittee shall utilize Method 5 for PMIPMl 0, Method 
201A for PM2.5, and Method 2SA for VOC. The permittee shall repeat the performance if 
the facility's operations change such that the operational ranges would no longer be valid for 
determining compliance with the PM, PMI 0, PM2.5 or VOC BACT limits. The permittee 
may be required to repeat the Operation Range Performance Test at the MDEQ's discretion 
and request at any time during the Operating Permit (Title V) Term if the MDEQ determines 
necessary. During the performance test, the permittee shall monitor the following: 

(a) 
(b) 

(c) 
(d) 

Charge Weights and Materials, Tap Weights, and Materials; 
Heat Times, including Start and Stop Tnnes, and a log ofProcess Opemtions, 
Including periods of no Operations during testing; 
Control Device Operation Log; and 
Continuous Monitor or Reference Method 9 data which is required to be 
perfonned and documented during said Performance Test 

In the event that the CEMS fails* so that the permittee cannot collect emissions data for 
NOx, CO, and S02, the permittee will performance test for NOx, CO, and S02 at a 
frequency of no less than monthly until such time that the CEMS system is performing to 
the manufacturer design and specification as required and specified in the above condition. 
*Failure of the CEMS is to be determined by the staff of the MDEQ so that the permittee 
must expediently and readily develop a means of correcting the systems for collecting and 
measuring emissions in a timely manner. 

(Ret:: PSD Construction Permit Issued November 27, 2013) 

N.l7 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.264 and shall comply with the following emissions monitoring requirements for 
demonstrating compliance: 

(a) The permittee is subject to the provisions of this subpart shall instaU, 
calibrate, maintain and operate a continuous monitoring system for 
measurement of the opacity of emissions discharged into the atmosphere 
from the control device(s). 

(b) For the purpose of reports required under 40 CFR 60.7(c), the pennittee shall 
report as excess emissions all six-minute periods in which the average 
opacity is 15 percent or greater. 

(c) The permittee subject to the provisions ofthis subpart shall submit a written 
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report of any product change to the DEQ. Reports of product changes must 

be postmarked not later than 30 days after implementation of the product 

change. 

(Ret:: 40 CFR 60.264) 

IV.18 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 

60.265 and shall monitor the following operations for demonstrating compliance: 

(a) The permittee of any electric submerged arc furnace subject to the 

provisions of this subpart shall maintain daily records of the following 

information: 

( 1) Product being produced. 
(2) Description of constituents of furnace charge, including the quantity, 

by weight 
(3) Time and duration of each tapping period and the identification of 

material tapped (slag or product.) 
( 4) All furnace power input data obtained under paragraph (b) of this 

section. 
(5) All flow rate data obtained under paragraph (c) of this section or all 

fan motor power consumption and pressure drop data obtained under 

paragraph (e) of this section. 

(b) The permittee subject to the provisions of this subpart shall install, calibrate, 

maintain, and operate a device to measure and continuously record the 

furnace power input. The furnace power input may be measured at the output 

or input side of the transformer. The device must have an accuracy of :!:5 

percent over its operating range. 

(c) The permittee subject to the provisions of this subpart shall install, calibrate, 

and maintain a monitoring device that continuously measures and records the 

volumetric flow rate through each separately ducted hood of the capture 

system, except as provided under paragraph (e) of this section. The permittee 

of an electric submerged arc furnace that is equipped with a water cooled 

cover which is designed to contain and prevent escape of the generated gas 

and particulate matter shall monitor only the volumetric flow rate through the 

capture system for control of emissions ftom the tapping station. The 

permittee may install the monitoring device(s) in any appropriate location in 

the exhaust duct such that reproducible flow rate monitoring will result. The 

flow rate monitoring device must have an accuracy of :!:1 0 percent over its 

normal operating range and must be calibrated according to the 

manufacturer's instructions. The DEQ may require the permittee to 

demonstrate the accuracy of the monitoring device relative to Methods 1 and 

2 of appendix A to this part. 
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(d) When performance tests are conducted under the provisions of 40 CFR 60.8 of this part to demonstrate compliance with the standards under 40 
CFR60.262(a) (4) and (5), the volumetric flow rate through each separately ducted hood of the capture system must be determined using the monitoring device required under paragraph (c) oftbis section. The volumetric flow rates must be determined for ibrnace power input levels at 50 and 100 percent of the nominal rated capacity of the electric submerged arc furnace. At all times the electric submerged arc furnace is operated, the permittee shall maintain the volumetric flow rate at or above the appropriate levels for that furnace power input level determined during the most recent performance test. If emissions due to tapping are captured and ducted separately from emissions of the electric submerged arc furnace, during each tapping period the owner 
or operator shall maintain the exhaust flow rates through the capture system over the tapping station at or above the levels established during the most 
recent performance test. Operation at lower flow rates may be considered by the DEQ to be unacceptable operation and maintenance of the affected 
facility. The owner or operator may request that these flow rates be reestablished by conducting new performance tests under 40 CFR 60.8 of this part. 

(e) The permittee may as an alternative to paragraph (c) of this section determine the volumetric flow rate through each fan of the capture system from the fan power consumption, pressure drop across the fan and the fan perfonnance curve. Only data specific to the operation of the affected electric submerged arc furnace are acceptable for demonstration of compliance with the 
requirements of this paragraph. The permittee shall maintain on file a 
permanent record of the fan performance curve (prepared for a specific temperature) and shall: 

(1) Install, calibrate, maintain, and operate a device to continuously 
measure and record the power consumption of the fan motor 
(measured in kilowatts), and 

(2) Install, calibrate, maintain, and operate a device to continuously 
measure and record the pressure drop across the fan. The fan power 
consumption and pressure drop measurements must be synchronized to allow real time comparisions of the data. The monitoring devices 
must have an accuracy of ±5 percent over their normal operating 
ranges. 

(t) The volumetric flow rate through each fan of the capture system must be determined from the fim power consumption, fan pressure drop, and fan performance curve specified under paragraph (e) of this section, during any perfonnaace test required under 40 CFR 60.8 to demonstrate compliance with the standards under 40 CFR 60.262(a){4) and (5). The permittee shall determine the volumetric flow rate at a representative temperature for furnace power input levels of 50 and 100 percent of the nominal rated capacity of the 
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electric submerged arc furnace. At all times the electric submerged arc 

furnace is operated, the owner or operator shall maintain the fan power 

consumption and fan pressure drop at levels such that the volumetric flow 

rate is at or above the levels established during the most recent performance 

test for that furnace power input level. If emissions due to tapping are 

captured and ducted separately from emissions of the electric submerged arc 

furnace, during each tapping period the owner or operator shall maintain the 

fan power consumption and fan pressure drop at levels such that the 

volumetric flow rate is at or above the levels established during the most 

recent performance test. Operation at lower flow rates may be considered by 

the DEQ to be unacceptable operation and maintenance of the affected 

facility. The permittee may request that these flow rates be reestablished by 

conducting new performance tests under 40 CPR 60.8. The DEQ may require 

the owner or operator to verify the tim performance curve by monitoring 

necessary fan operating parameters and determining the gas volume moved 

relative to Methods 1 and 2 of appendix A to this part. 

(g) All monitoring devices required under paragraphs (c) and (e) of this section 

are to be checked for cabbration annually in accordance with the procedures 

under 40 CFR 60.13(b). 

(Re£: 40 CFR 60.265) 

IV.19 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 

60.266 and shall comply with the following Test Methods and Procedures: 

(a) During any performance test required in 40 CFR 60.8, the permittee shall not 

allow gaseous diluents to be added to the effiuent gas stream after the fabric 

in an open pressurized fabric filter collector unless the total gas volume flow 

from the collector is accurately determined and considered in the 

determination of emissions. 

(b) In conducting the performance tests required in 40 CFR 60.8, the permittee 

shall use as reference methods and procedures the test methods in appendix 

A of this part or other methods and procedures as specified in this section, 

except as provided in 40 CFR 60.8(b). 

(c) The permittee shall determine compliance with the particulate matter 

standards in 40 CFR 60.262 as follows: 

{1) The emission rate (E) of particulate matter shall be computed for each 

run using the following equation: 

ll=[(~c.Q,. )}<PKJ 
where: 
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E•emission rate ofparticu1ate matter, kg/MW-hr (1b/MW-hr). n=total number of exhaust streams at which emissions are quantified. 
Csi =concentration of particulate matter from exhaust stream "i", gldscm (gr/dscf). 
Qsdi =volumetric flow rate of eftluent gas from exhaust stream "i", dscmlhr (dscf7hr). 
P•average furnace power input, MW. 
K=conversion filctor, 1000 glkg (7000 gr/lb). 

(2) Method 5 shall be used to determine the particulate matter 
concentration(Csi) and volumetric flow rate (Qsdi) ofthe eflluent gas, except that the heating systems specified in sections 2.1.2 and 2.1.6 are not to be used when the carbon monoxide content of the gas stream exceeds 10 percent by volume, dry basis. If a flare is used to comply with 40 CFR 60.263, the sampling site shall be upstream of the flare. The sampling time shall include an integral number of 
furnace cycles. 

(i) When sampling emissions from open electric submerged arc 
furnaces with wet scrubber control devices, sealed electric 
submerged arc furnaces, or semienclosed electric arc furnaces, 
the sampling time and sample volume for each run shall be at 
least 60 minutes and 1.80 dscm (63.6 dscf). 

(ii) When sampling emissions from other types of installations, 
the sampling time and sample volume for each run shall be at 
least 200 minutes and 5.66 dscm (200 dscf). 

(3) The measurement device of 40 CFR 60.265(b) shall be used to detennine the average furnace power input (P) during each run. 

( 4) Method 9 and the procedures in 40 CFR 60.11 shall be used to 
detennine opacity. 

(5) The emission rate correction filctor, integrated sampling procedure of Method 38 shall be used to determine the CO concentration The sample shall be taken simultaneously with each particulate matter sample. 

(d) During the particulate matter run, the maximum open hood area {in hoods with segmented or otherwise moveable sides) under which the process is expected to be operated and remain in compliance with all standards shall be recorded. Any future operation of the hooding system with open areas in excess of the maximum is not permitted. 
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(e) To complywith40 CFR 60.265 (d) or(f), the permittee shall use the 

monitoring devices in40 CFR 60.265 (c) or (e) to make the required 

measurements as determined during the performance test. 

(Ref.: 40 CFR 60.266) 

IV.20 For Emission Point AA-201a (Casting Frames), the permittee shall utilize Best Management 

Practices for demonstrating compliance with the minimization of fugitive particulate 

emissions as required by Condition 81.29 of the federally enforceable permit herein. (Ref.: 

PSD Construction Pennit Issued November 27, 2013) 

IV.21 For Emission Point AA-202 (Ladle Preheaters), the pennittee shall utilize Good Combustion 

Practices and Implement Maintenance Guidelines for demonstrating compliance with the 

NOx, GHG, PMIPM10/PM2.5, CO, S02, and VOC BACT Limits as described in 

Conditions 111.29, ll.30, 111.31, ll.32, ill.33, and ill.34 of the federally enforceable permit 

herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.22 For Emission Point AA-501 (Emergency Generators), the permittee shall implement 

Maintenance Guidelines for demonstrating compliance with PMIPM10/PM2.5, CO, VOC, 

NOx, and S02 BACT limits as descnbed in Condition ID.37 of the federally enforceable 

permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.23 For Emission Point AA-501 (Emergency Generators), if the permittee is subject to the 

monitoring provisions then the permittee shall also comply with the Monitoring and 

Compliance Requirements of 40 CFR 60.4209 and either comply by installing a non

resettable hour meter or a diesel particulate filter with a backpressure monitor. (Ref.: 40 

CFR 60.4209) 

IV.24 For Emission Point AA-501 (Emergency Generators), if the permittee is subject to the 

emissions standards of 40 CFR 60 - Subpart llD, the permittee shall comply with the 

requirements of 40 CFR 60.421l(a), (c), (f), and (g)). (Ref.: 40 CFR 60.4211{a), (c), (t), and 

(g)) 

IV.2S For Emission Point AA-201 {Submerged Arc Furnacec), the permittee is subject to the 

monitoring provision of 40 CFR 63, Subpart YYYYYY and shall comply with the 

following: 

(a) Each EAF equipped with fabric filters-

(1) Visual monitoring. The pennittee shall perform visual monitoring of 

the monovent or fabric filter outlet stack(s) for any VE according to 

the schedule specified in paragraphs (a)(l){i) and (a)(1)(ii) of this 

section. 
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(i) Daily visual monitoring. Perform visual determination of 
fugitive emissions once per day, on each day the process is in 
operation, during operation of the process. 

(ii) Weekly visual monitoring. If no visible fugitive emissions are 
detected in consecutive daily visual monitoring performed in 
accordance with paragraph (a)(l)(i) of this section for 90 days 
of operation of the process, the permittee may decrease the 
frequency of visual monitoring to once per calendar week of 
time the process is in operation, during operation of the 
process. If visible fugitive emissions arc detected during these 
inspections, the permittee shall resume daily visual monitoring 
of that operation during each day that the process is in 
operation, in accordance with paragraph (a)(l)(i) of this 
section until the permittee satisfies the criteria of this section 
to resume conducting weekly visual monitoring. 

(2) If the visual monitoring reveals the presence of any VE, the permittee 
shall conduct a Method 22 (appendix AM 7 of 40 CFR part 60) test 
following the requirements of 40 CFR 63.11S28(b)(l) within 24 
hours of determining the presence of any VE. 

(3) If you own or operate an existing affected source, the permittee shall 
install, operate, and maintain a bag leak detection system for each 
fabric filter as an alternative to the monitoring requirements in 
paragraph (a)(l) of this section. If the permittee owns or operates a 
new affected source, the permittee shall install, operate, and maintain 
a bag leak detection system for each fabric filter according to the 
requirements in paragraphs (a)(3)(i) through (a)(3)(vii) of this section. 
Such source is not subject to the requirements in paragraphs (a)( I) 
and (a)(2) of this section. 

(i) The system must be certified by the manufacturer to be 
capable of detecting emissions of PM at concentrations of 10 
milligrams per actual cubic meter (0.00044 grains per actual 
cubic foot) or less. 

(ii) The bag leak detection system sensor shall provide output of 
relative PM loadings and the owner or operator shall 
continuously record the output from the bag leak detection 
system using a strip chart recorder, data logger, or other 
means. 

(iii) The system must be equipped with an alarm that will sound 
when an increase in relative PM loadings is detected over the 
alarm set point established in the operation and maintenance 
plan, and the alarm must be located such that it can be heard, 
seen, or otherwise detected by the appropriate plant personnel 



Page35 of43 
Permit No. 2640-00060 

(iv) The initial adjustment of the system must, at minimum, 

consist of establishing the baseline output by adjusting the 

sensitivity (range) and the averaging period of the device, and 

establishing the alarm set points. If the system is equipped 

with an alarm delay time feature, the permittee shall also must 

establish a maximum reasonable alarm delay time. 

(v) Following the initial adjustment, do not adjust the sensitivity 

or range, averaging period, alarm set point, or alarm delay 

time, except that, once per quarter, the permittee may adjust 

the sensitivity of the bag leak detection system to account for 

seasonal effects including temperature and humidity. 

(v) For fabric filters that are discharged to the atmosphere through 

a stack, the bag leak detector sensor shall be installed 

downstream of the fabric filter and upstream of any wet 

scrubber. 
(vt) Where multiple detectors are requir~ the system's 

instrumentation and alarm may be shared among detectors. 

( 4) When operating a bag leak detection system, if an alarm sounds, 

conduct visual monitoring of the monovent or filbric filter outlet 

stack(s) as required in paragraph (a)(l) of this section within 1 hour. 

If the visual monitoring reveals the presence of any VE, the permittee 

shall conduct a Method 22 test following the requirements of 40 CFR 

63.11528(b}(l) within 24 hours of determining the presence of any 

VE. 

(5) The permittee shall prepare a site-specific monitoring plan for each 

bag leak detection system The permittee shall operate and maintain 

each bag leak detection system according to the plan at all times. 

Each plan must address aU of the items identified in paragraphs 

(a)(S)(i) through (a)(S)(v)ofthis section. 

(i) Installation of the bag leak detection system. 

(h) Initial and periodic adjustment of the bag leak detection 

system including how the alarm set-point and alarm delay 

time will be established. 

(iii) Operation of the bag leak detection system including quality 

assurance procedures. 

{iv) Maintenance of the bag leak detection system including a 

routine maintenance schedule and spare parts inventory list. 

(v) How the bag leak detection system output will be recorded 

and stored. 

(Re£: 40 CFR 63.11527{a)) 
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IV.26 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject 40 63.11528 and shall comply with the Performance Testing and Compliance Requirements as follows: 

(a) Initial compliance demonstration deadlines. The permittee shall conduct an initial Method 22 (appendix A-7 of 40 CFR part 60) test following the requirements of paragraph (b)(1) of this section of each existing 
electrometallurgical operation control device and an initial Method 9 
observation following the requirements of paragraph (c)(1) of this section from the furnace building due to electrometallurgical operations no later than 60 days after your applicable compliance date. For any new 
electrometallurgical operation control device, the permittee shall conduct an initial Method 22 test following the requirements of paragraph (b)(1) of this section within 15 days of startup of the control device. 

(b) Visible emissions limit compliance demonstration. 
(1) The permittee shall conduct a Method 22 (appendix A-7 of40 CFR 

part 60) test to determine that VE from the control device do not 
exceed the emission standard specified in 40 CFR 63.11526(a). For a fabric filter, conduct the test for at least 60 minutes at the fubric filter 
monovent or outlet stack(s), as applicable. For a wet scrubber, 
conduct the test for at least 60 minutes at the outlet stack(s). 

(2) The permitee shall conduct a semiannual Method 22 test using the 
procedures specified in paragraph (b)(1) of this section. 

(c) Furnace building opacity. 
(1) The permittee shall conduct an opacity test for fugitive emissions 

from the furnace building according to the procedures in 40 CFR 
63.6(h) and Method 9 (appendix A-4 of 40 CFR part 60). The test 
shall be conducted for at least 60 minutes and shall include tapping 
the furnace or reaction vesseL The observation shall be focused on tbe part of the building where electrometallurgical operation fugitive 
emissions are most likely to be observed. 

(2) Conduct subsequent Method 9 tests no less frequently than every 6 
months and each time the permittee makes a process change likely to increase fugitive emissions. 

(3) After the initial Method 9 performance test, as an alternative to the 
Method 9 performance test, the permittee may monitor VB using 
Method 22 (appendix A-7 of 40 CFR part 60) for subsequent semi
annual compliance demonstrations. The Method 22 test is successful if noVE are observed for 90 percent of the readings over the furnace cycle (tap to tap) or 60 minutes, whichever is longer. IfVE are 
observed greater than 10 percent ofthe time over the furnace cycle or 60 minutes, whichever is longer, then the facility shall conduct 
another test as soon as possible, but no later than 15 calendar days 



(Ref.: 40 CFR 63.11528) 
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after the Method 22 test using Method 9 (appendix A-4 of 40 CFR 

part 60) as specified in paragraph (c)(l) of this section. 
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V.l For Emission Point AA~OOO (Entire Facility), the permittee shall submit all required performance testing results no later than 60 days ftom the actual performance test. (Re£: PSD Construction Permit Issued November 27, 2013) 

V.2 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance with the natural gas usage limitations and recordkeeping requirements for the previous consecutive 12-month period of the federally enforceable permit herein aDd for demonstrating that good combustion practices were implemented. (Re£: PSD Construction Permit Issued November 27, 2013) 

V.3 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance with the Silicon production limitation for the previous consecutive 12-month period of the federally enforceable permit herein. (Re£: PSD Construction Permit issued Issuanace Date) 

V.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance with the facility wide and individual BACT limits for NOx, CO, S02, VOC, PMIPM101PM2.5, HAP, and GHG (as C02e) for the previous consecutive 12-month period of the federally enforceable permit herein. (Re£: PSD Construction Permit Issued November 27, 2013) 

V.S For Emission Point AA-1 00 (Raw Material Receiving and Handling Operations), AA-301 (Silicon GriDding and Milling), AA-403 (Slag Handling and Storage), AA-402 and AA-402a (Unpaved Roads and Paved Roads and Plantwide Transport of Fugitive Emisisons) and AA-404 (Silica Fume Silo), the permittee shall submit semi-annual reports certifying that the permittee implemented and followed its Dust Control Plan for minimizing PMIPM1 OIPM2.S emissions for the previous consecutive 12-month period for demonstrating compliance with the federally enforceable permit herein. (Re£: PSD Construction Permit Issued November 27, 2013) 

V.6 For AA-1 00 (Raw Material Receiving and Handling Operations), the permittee shall submit semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance with the Material Throughput Rate Limitation for the previous consecutive 12-month period of the federally enforceable permit herein. (Re£: PSD Construction Permit Issued November 27, 2013) 

V. 7 For AA-201 (Submerged Arc Furnaces), the permittee shall submit semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance with the NOx, CO, and S02 emission rates for the previous consecutive 12-month period of the federally enforceable permit herein, utilizing the CEMS technology data as described and required monitoring in Section IV. If this data is unavailable then the data of the contingency plan will be used to demonstrate compliance so that the permittee can demonstrate its emission rate for these pollutants at any given time to the MDEQ for demonstrating compliance with the individual BACT emission limits. 
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V.8 For Emission Point AA-201 (Submerged Axe Furnaces), the permittee shall submit semi

annual records to be able to demonstrate sufficiently that the permittee is in compliance with 

the VOC and PMIPM10/PM2.5 emission limitations for the previous consecutive 12-month 

period of the federally enforceable permit herein. The permittee shall utilize performance test 

data and/or operational range data from the performance test and any other data for 

demonstrating compliance with the emission limitation. (Ret:: PSD Construction Permit Issued 

November 27, 2013) 

V.9 For Emission Point AA-201 (Submerged Arc Furnace), the pennitte sball comply with 40 CFR 

60, Subpart Z and submit a written report of any product change to the MDEQ no later than 30 

days after implementation of the product change. (Ret:: 40 CFR 60.264(c)) 

V.1 0 For Emission Point AA-501 (Emergency Generators), the permitee shall submit semi-annual 

records to be able to demonstrate sufficiently that the permittee is in compliance with the NOx, 

CO, S02, VOC, PMIPMl OIPM2.5 emission limitations of the federally enforceable permit 

herein for the previous consecutive 12-month period and is using Ultra Low Sulfur Diesel 

(ULSD) Fuel (Ret:: PSD Construction Permit Issued November 27, 2013) 

V.ll For Emission Point AA-000 (Entire Facility), the permittee shall notify the MDEQ no later 

than 120 days following startup of the affected source that the permitee is subject to 40 CFR 63 

-Subpart YYYYYY as specified by 40 CFR CFR 63.11529(a). (Ret:: 40 CFR 63.11529(a)) 

V.12 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Notification of 

Compliance Status within as required by 40 CFR 63.11 529(b). This notification must include 

the following: 

(a) The results of Method 22 (appendix A-7 of 40 CFR part 60) test for VE as required by 40 

CFR 63.11528(a); 

(b) If the permittee has installed a bag leak detection system, documentation that the system 

satisfies the design requirements specified in 40 CFR 63.11527(a)(3) and that the permittee 

has prepared a site-specific monitoring plan that meets the requirements specified in 40 

CFR 63.11527(a)(5); 

(c) The results of the Method 9 (appendix A-4 of 40 CFR part 60) test for building opacity as 

required by40 CFR63.11528(a). 

(Ret:: 40 CFR 63.11529(b)) 

V.13 For Emission Point AA-000 (Entire Facility), the permittee shall comply with 40 CFR 

63.11529(c) and submit an annual certification of compliance according to the following: 

(a) The results of any daily or weekly visual monitoring events required by 40 

CFR 63.11527(a)(l) and (b)(1), alarm-based visual monitoring at sources 

equipped with bag leak detection systems as required by 40 
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CFR 63.11527(a)(4), or readings outside of the operating range at sources using CPMS on wet scrubbers required by 40 CFR 63.11527(b)( 4). 

(b) The results of the follow up Method 22 (appendix A-7 of 40 CFR part 60) tests that are required ifVE are observed during the daily or weekly visual monitoring, alarm-based visual monitoring, or out-of-range operating readings as descnbed in paragraph (a) of this section. 

(c) The results of the Method 22 (appendix A-7 of 40 CFR part 60) or Method 9 (appendix A-4 of40 CFRpart 60) tests required by40 CFR63.11528(b) and (c), respectively. 

(d) If the permittee operates a bag leak detection system for a fabric filter or a CPMS for a wet scrubber, submit annual reports according to the requirements in40 CFR 63.10(e) and include summary information on the number, duration, and cause (including unknown cause, if applicable) for monitor downtime incidents (other tban downtime associated with zero and span or other cahoration checks, if applicable). 

V.l4 For Emission Point AA-000 (Entire Facility), the permittee shall keep records as specified in 40 CFR 63.11529( d) through (g) as fOllows fur demonstrating complying with the Recordkeeping Requirements of 40 CFR 63-Subpart YYYYYY: 

(a) The permittee shall keep the records specified in paragraphs (a)(I) through (a)(2) of this section. 

(1) As required in 40 CFR 63.10(b)(2)(xiv), the permittee shall keep a copy of each notification that the permittee submitted to comply with this subpart and all documentation supporting any Initial Notification, Notification of Compliance Status, and annual compliance certifications that you submitted. 

(2) You shall keep the records of all daily or weekly visual, Method 22 (appendix A-7 of 40 CFR part 60), and Method 9 (appendix A-4 of 40 CFR part 60) monitoring data required by 40 CFR 63.11527 and the information identified in paragraphs (a)(2)(i) through (a)(2)(v) of this section. (i) The date, place, and time of the monitoring event; 
(ii) Person conducting the monitoring; 
(iii) Technique or method used; 
(iv) Operating conditions during the activity; and 
(v) Results, including the date, time, and duration of the period from the time the monitoring indicated a problem (e.g., VB) to the time that monitoring indicated proper operation. 

(b) The permittee's records must be in a form suitable and readily available for expeditious review, according to 40 CFR 63.10(b)(l). 
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(c) As specified in 40 CFR 63.1 O(b )( 1 ), The permittee shall keep each record for 5 years 

following the date of each recorded action. 

(d) The permittee shall keep each records onsite for at least 2 years after the date of each 

recorded action according to 40 CFR 63.10(b)(l). The permittee shall keep the 

records offsite for the remaining 3 years. 

(Re£: 40 CFR 63.11529( d) through (g)) 
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Section 1: Introduction to Project 

Mississippi Silicon, Inc. (MS Silicon) is proposing to construct a new silicon manufacturing facility (the Project) in Tishomingo County, Mississippi (near Burnsville, Mississippi) (Figure 1). An application for an air permit to construct the Project under the Prevention of Significant Deterioration (PSD) program will be submitted to the Mississippi Department of Environmental Quality (MDEQ) under separate cover during July 2013. This protocol is hereby being submitted to the MDEQ to obtain confirmation that the methodology to be used to perform the air quality impact analysis required under the Prevention of Significant Deterioration (PSD) Air Permit Program is acceptable to the MDEQ. 

The Project is proposed to be constructed in an area which is in compliance with all National Ambient Air Quality Standards (NAAQS) and triggers the requirements of PSD review. The air quality impact analysis required under PSD review will be performed for emissions of the following criteria air pollutants associated with the project: 

• Oxides of Nitrogen (NOx); 

• Carbon Monoxide (CO); 

• Sulfur Dioxide (S02); 

• Particulate Matter less than 10 microns in aerodynamic diameter (PM10); 

• Particulate Matter less than 2.5 microns in aerodynamic diameter (PM2.5}; and 
• Volatile Organic Compounds (VOC} - Conversion to Ozone (Os}. 

This document presents the air dispersion modeling protocol which will be followed to demonstrate that the plant will be in compliance with applicable state and federal air quality standards using the AERMOD dispersion model, US EPA's recommended air dispersion model. An air dispersion modeling report will be prepared documenting the procedures used to perform the air dispersion modeling and the results of the modeling. The report may be submitted either under same or separate cover from the application for an air permit to construct the Project. 
Kennedy/Jenks Consultants (Kennedy/Jenks}, on behalf of MS Silicon is requesting that the MDEQ review this protocol and provide written confirmation that the methodology to be utilized to perform the air quality impact evaluation in support of the PSD permitting process is acceptable to the MDEQ. 
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Section 2: Applicable Air Quality Regulations 

In order to be issued an air permit to construct the new plant under the PSD program, it must be 

demonstrated that emissions of regulated air pollutants from the plant will not cause or 

contribute to a violation of the ambient air quality standards for Mississippi, NAAQS, or PSD 

increments. Additionally, it must be determined whether or not the monitoring de minimis levels 

can be achieved, thus satisfying the requirement to allow for an exemption from measuring 

ambient air concentration levels at the proposed facility site. Air dispersion modeling will be 

utilized to achieve these goals. 

2.1 Ambient Air Quality Standards and PSD Increments 

Air dispersion modeling will demonstrate whether or not one year of pre-construction monitoring 

data must be submitted for the applicable regulated criteria air pollutants by comparing 

predicted concentrations due to regulated air pollutant emissions from the Project with the 

Significant Monitoring Concentrations (SMCs). If the Project impacts are below the SMCs, the 

Project is assumed to be exempt from any pre-construction, as well as post-construction 

requirements under the PSD program. 

The section of this protocol "Background Concentration Included in the NAAQS Compliance 

Demonstration" includes information on ambient air monitoring being performed in the area of 

the Project. This data has been gathered for the purpose of determining whether emissions of 

PM1 0, PM2.5. N02, 802, CO and VOC from the Project might cause or contribute to a violation of 

the NAAQS or PSD Increments and is assumed to satisfy the pre-construction monitoring 

requirement should the modeled impacts of the Project exceed any applicable SMC. 
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Section 3: Selected Air Dispersion Model for the Project 

The most recent version of AERMOD View (Version 8.2.0), developed by Lakes Environmental Software will be utilized for this project. AERMOD View incorporates the U.S. EPA regulatory models AERMOD, ISCST3 and ISC-PRIME, developed by The American Meteorological Society/Environmental Protection Agency Regulatory Model Improvement Committee (AERMIC), into a single interface. Regulatory default options available in the model will be used for the compliance demonstrations. 

AERMET View will be used to prepare the input for AERMOD View. The output from AERMOD View will be processed by POST View which provides a graphical interface with geographic information system (GIS) capabilities to enhance the AERMOD View model and aid the user with organizing and evaluating AERMOD View output files. The U.S. EPA's approved regulatory AERMOD code which is used to predict ambient concentrations is unaltered by AERMOD View and accompanying software packages. 

The AERMOD View model family consists of several supporting pre-processor and postprocessed models in addition to those mentioned above. The following list summarizes the versions of AERMOD VIEW family software that will be used for this air dispersion modeling analysis: 

• AERMOD View 8.2.0; 

• AERMET View 8.2.0; 

• Building Profile Input Program for Prime (BPIPPRM) Version 04274; 

• AERMAP 111 03; 

• AERSURFACE 13016; and 

• POST View 8.2.0; 

MS Silicon - Air Dispersion Modeling Protocol PageS 



Section 4: Model Input and Support Data 

Several data elements are required as input into to support the dispersion model AERMOD 

View, including: 

• Representative hourly meteorological data; 

• Potential points of predicted impacts, referred to as receptor points; and 

• Terrain elevations for each individual receptor point. 

Each of these data elements are discussed in the subsequent sections of this protocol. 

4.1 Meteorological Data Selection and Pre-processing 

MDEQ provides AERMOD View-ready meteorological (met) data sets consisting of five years of 

met data on their web site at the following uri: 

http://www. deq.state. ms. us/MDEQ. nsf/page/epd AERMET Preprocessedmetdata?OpenDocu 

ment 

The North East Region met data set with surface data from the Tupelo Regional Airport and 

upper air data from Jackson provided by MDEQ is considered representative of the Project site. 

The met data was processed with AERMET View. The most recent five years of the met data, 

1991 through 1995, will be used for this air dispersion modeling project. 

4.2 Coordinate System and Receptor Network 

The AERMOD model objects will use the North American Datum of 1983 (NAD83). 

The receptor grid will be designed to identify the maximum points of air quality impact due to the 

Project and consisted of receptors extending at least 1 0 kilometers from the Project site. The 

ambient air boundary is defined by features which preclude public access from the Project site. 

Receptors will be closely spaced (50 meters) along the Project site's ambient air boundary to 

identify the influence of aerodynamic building downwash. The following receptor spacing will be 

used for the receptor grid: 

• 50-meter spacing along the ambient air boundary of the Project site; 

• 1 00-meter spacing from the Project fence line to one kilometer out from the Project site; 

• 200-meter spacing from one kilometers to two kilometers from the Project site; 

• 500-meter spacing from two kilometers to five kilometers from the Project site; 

• 1 ,000-meter spacing from five kilometers to ten kilometers from the Project site; and 

• 2,000-meter spacing from ten kilometers to twenty kilometers from the Project site. 
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4.3 Terrain Data Selection and Pre-processing 
Terrain data will be assigned to the receptor networks using the latest version of AERSURFACE, a utility in AERMET View, and national elevation data (NED) files at 1-arc second resolution obtained from the United States Geological Survey (USGS) seamless data warehouse server. The elevation of buildings and sources on the site will be based upon the planned finished grading of the site. 
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Section 5: Project Emission Inventory 

The emission inventory of the Project will be based on the potential to emit emission rates 

provided in the PSD air permit application. The inventory will be described in detail and provided 

with detailed backup calculations in the air permit application. 

Consistent with the guidance in the memo "Additional Clarification Regarding the Application of 

Appendix W Modeling Guidance for the 1-hour N02 National Ambient Air Quality Standard" 

(March 1, 2011 U.S. EPA Office of Air Quality Planning and Standards), the emissions of 

emergency and limited use equipment may be eliminated from the emission inventory. This 

guidance requires that compliance demonstrations "address emission scenarios that can 

logically be assumed to be relatively continuous or which occur frequently enough to contribute 

significantly" to the statistical form for the NAAQS of concern. 

For purposes of this Project, potential impacts from any emergency generators and fire pumps 

will not be included in the air quality impact evaluation for all criteria air pollutants being 

evaluated in the air quality impact evaluation, since the intended use of this emergency 

equipment will be limited, which would include 1 to 2 hours of actual use per month for testing 

purposes. The memorandum identified above for N02 is also being applied to other criteria air 

pollutants being evaluated from emergency equipment associated with this project. 
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Section 6: Determination of the Significance of Project 
Contributions to Ambient Air Concentrations 

The inventory of Project emissions will be modeled, and the predicted ambient air concentrations will be compared with the PSD Class II Slls. If the predicted concentrations are less than the Slls, the project is demonstrated to not cause or contribute to a violation of the NAAQS or PSD Class II Increments. If predicted concentrations exceed the Slls, further modeling is required to demonstrate that the project will not cause or contribute to a violation of the NAAQS or PSD Class II Increments. The significant impact area (SIA) is defined as the set of receptors at which predicted concentrations due to emissions from the Project are predicted to equal or exceed the SIL. Table 1 provides a summary of applicable Slls. 

MS Silicon - Air Dispersion Modeling Protocol 
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Section 7: Determination of Requirement for Pre

Construction Monitoring 

The inventory of Project emissions will be modeled, and the predicted ambient air 

concentrations will be compared with the SMCs. If the predicted concentrations are less than 

the SMCs, the Project will be exempt from the requirements to conduct pre or post construction 

monitoring under the PSD program. Table 2 provides a summary of the applicable SMCs. The 

statistical form of the modeled concentration is based on a 5-year National Weather Service met 

data set. 

Page 10 
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Section 8: Multisource Impact Analysis for Demonstration of Compliance with the NAAQS 
Should any SIL be exceeded due to regulated air pollutant emissions from the Project, a 
multisource impact analysis will be required to demonstrate that the Project will not cause or 
contribute to a violation of the NAAQS. The multisource demonstration will include - in addition 
to regulated air pollutant emissions from the project - emissions of regulated air pollutants from 
other Non-Project sources in the area within the modeled source inventory and a background 
concentration based on representative ambient monitoring data. Table 3 provides a summary of 
the applicable NAAQS. The statistical form of the modeled concentration is based on a 5-year 
National Weather Service met data set. 

8.1 Inventory of Non-Project Sources Included in the NAAQS Compliance Demonstration 
The inventory of Non-Project sources to be included in the NAAQS compliance demonstration 
will be requested from MDEQ for sources located in Mississippi, Alabama Department of 
Environmental Management (ADEM) for sources located in Alabama and Tennessee 
Department of Environment and Conservation for sources located in Tennessee. The inventory 
will include all permitted sources within 50 kilometers of the Project's SIA for each applicable 
criteria pollutant with allowable emission rates. 
As part of this protocol the applicant formally requests that the MDEQ provide emission 
inventories for existing sources within a distance of 75 kilometers from the City of Burnsville, 
located in Tishomingo County, MS. 

The "North Carolina 20D Rule" (20D Rule) may be applied by the following procedure to the 
inventory of Non-Project sources to screen out sources which are not expected to cause a 
significant concentration gradient: 

1. Sources within the SIA will not be screened out of the inventory 
2. The distance "D" for each source is defined as the distance in kilometers from (a) the 

source being screened to the nearest edge of the SIA for annual average analyses, and 
(b) the source being screened to the Project site for short-term (24-hour or less) average 
analyses. 

3. Non-Project source emissions "Q" are defined as the sum of allowable emissions for 
each facility in tons/year. 

4. Non-Project sources with Q/D ratio less than 20 are screened out of the inventory of 
Non-Project sources and not included in the modeling for the multisource impact 
analysis for demonstration of compliance with the NAAQS. 

MS Silicon -Air Dispersion Modeling Protocol 
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8.2 Background Concentration Included in the NAAQS 

Compliance Demonstration 

The NAAQS compliance demonstration for each pollutant will be based on a Tier 1 screening 

method which includes a background concentration for each pollutant. The background 

concentration will equal the most recent NAAQS design concentration from the nearest 

representative monitor. The background concentration and modeled concentration from the 

multisource impact analysis will be summed and compared with the NAAQS in the Tier 1 

screening method. The statistical form of the concentration will be based on the three most 

recent complete years of monitoring data (2010-2012) at the monitors. 

Monitor data for determination of the background concentrations will be obtained from several 

sources including the following: 

• Downloadable yearly raw data sets at the Air Quality System (AQS) Data Mart 

(http://www. epa. gov/ttn/airs/airsaqs/detaildata/downloadaqsdata. htm) 

• MDEQ Annual Air Quality Data Summary Reports 

(http://www.deq.state.ms.us/MDEQ.nsf/page/Air CriteriaandHazardousAirPollutantMonitorin 

g?OpenDocument) 

• State of Alabama Ambient Air Monitoring 2011 Consolidated Network Review 

(http://www.adem.state.al.us/programs/air/airquality/2011AmbientAirPian.pdf) 

Kennedy/Jenks is requesting that the MDEQ provides appropriate background concentrations to 

be used for this air permitting process. 
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Section 9: Multisource Impact Analysis for Demonstration of Compliance with the PSD Class II Increments Should any SIL be exceeded due to emissions from the Project, a multisource impact analysis 

will be required to demonstrate that the Project will not cause or contribute to an exceedance of 

any PSD Class II Increment. The multisource demonstration will include - in addition to 

emissions from the project - emissions from other Non-Project sources in the area within the 

modeled source inventory. Table 4 provides a summary of the applicable PSD Class II 

Increments. The statistical form of the modeled concentration is based on a 5-year National 

Weather Service met data set. 

9.1 Inventory of Non-Project Sources Included in the PSD 
Class II Increment Compliance Demonstration The proposed project will most likely trigger the minor source baseline date, thus will be the only 

increment consuming emission source for criteria air pollutants from this project for this county 

(baseline dates have not yet been defined for this county). 

MS Silicon- Air Dispersion Modeling Protocol 

Page 13 



Section 1 0: Pollutant Specific Considerations 

10.1 NOx and N02 Tiered Screening Analysis 

The applicant proposes to use a Tier 2 screening analysis for demonstrating compliance with 

the N02 NAAQS in which the ambient ratio of N02 to NOx is 0.80 for the 1-hour averaging 

period and 0. 75 for the annual averaging period. The assumptions of Tier 2 should be accepted 

without further justification per the recommendations of the EPA Office of Air Quality Planning 

and Standards memo "Additional Clarification Regarding Application of Appendix W Modeling 

Guidance for the 1-hour N02 National Ambient Air Quality Standard" issued March 1, 2011. The 

Tier 2 approach will be implemented by modeling NOx emission rates and scaling the predicted 

1-hour concentrations by a factor of 0.80 and the predicted annual concentrations by a factor of 

0.75. 

If the applicant is unable to demonstrate compliance with the N02 NAAQS using the Tier 2 

screening analysis, the applicant may request the use of a Tier 3 screening analysis based on 

the Ozone Limiting Method (OLM) or Plume Volume Molar Ratio Method (PVMRM) for the 

compliance demonstration. An additional modeling protocol which details the implementation of 

the Tier 3 screening analysis will be submitted to MDEQ if such an analysis is to be performed. 

10.2 PM1o and PM2.s Filterable and Condensable Portions 

The emission inventories of PM10 and PM2.s from the Project will include both the filterable and 

condensable portions of PM1o and PM2.s emissions. 

10.3 PM1o and PM2.s Precursors 

The emission inventories of PM10 and PM2.s from the Project will include only direct emissions of 

PM10 and PM2.s· Formation of PM1o and PM2.s in the atmosphere due to emissions of precursor 

chemicals will not be considered (except to the extent which precursor emissions form 

particulate matter quantified as condensable particulate matter, which is included in the 

emission inventory as direct emissions of PM10 and PM2.s). This approach is consistent with 

current EPA policy since no formal guidance or methodology exists for addressing precursors. 

Page 14 

MS Silicon - Air Dispersion Modeling Protocol 



Section 11: PSD Class I Screening Analysis 
The Project site is located approximately 135 kilometers from the Sipsey Wilderness Area 

(Sipsey) which is a PSD Class I Area. Impacts to Sipsey due to emissions from the Project 

should be addressed due to the proximity of the Project to Sipsey. Impacts to Sipsey will be 

analyzed using the following initial screening criteria recommended in "Federal Land Managers' 

Air Quality Related Values Work Group (FLAG) Phase I Report- Revised (201 0)" (Natural 

Resource Report NPS/NRPC/NRR-201 0/232): 
1. Define the Project emissions "Q" as the sum of annual potential emissions (assuming 

8,760 operating hours) of S02. NOx, PM10, and H2S04 in tons per year. 2. Define the distance "D" as the distance between the project site and the nearest edge of 

the PSD Class I Area (Sipsey) in kilometers. 
3. The Project is considered to have negligible impacts with respect to Class I Air Quality 

Related Values (AQRVs), including PSD Class I Increments and visibility impairment, if 

the ratio of Q/D is less than 10. No further analysis, such as dispersion modeling, is 

required in this case. 

4. If the project ratio of Q/D is greater than 10, Kennedy/Jenks will work with the 
MDEQ/Federal Land Manager to define the appropriate analysis to be performed. 

MS Silicon -Air Dispersion Modeling Protocol 
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Section 12: Ozone Air Quality Impact Evaluation 

The proposed project will have potential emissions of VOC in excess of 1 00 tons/year. 

Subsequently, under the PSD program, any project with potential emissions of VOC exceeding 

100 tons/year is subject to the requirement to conduct an air quality impact evaluation. 

EPA has not established a standard approach for performing an air quality impact evaluation for 

emissions of VOC and its effect on ozone air quality. For purposes of this project, we will be 

utilizing an approach previously used in support of other PSD permitting projects in EPA Region 

IV. This approach will involve using technical data developed in support of the Atlanta, Georgia 

ozone SIP. This data identifies the change in ozone air quality that will occur based on the 

amount of VOC/NOx emissions introduced into the atmosphere on a ton/year basis. Essentially, 

a factor has been developed from this SIP process that identifies the change in ozone 

concentration (ppb or ppm) based on the total combined increase in VOC and NOx emissions in 

tons/year. 

The resultant change in ozone concentration ill then be multiplied by the representative ozone 

background concentration to demonstrate the resultant concentration will be below the 8-hour 

ozone NAAQS. 
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Table 1: Summary of Applicable PSD Class II SILs Pollutant Averaging 
Period 

PM1o 24-hour 
Annual 

PM2.s 24-hour 
Annual 

N02 1-hour 

Annual 

1-hour 
so2 3-hour 

24-hour 
Annual 

co 1-hour 
8-hour 

Air Dispersion Modeling Protocol MS Silicon, Tishomingo County 

Class II SIL Statistical Form of Modeled Concentration (ug/m 3
) (At Each Receptor) 

5 Highest first high of the 5 years 1 Highest of the 5 years 1.2 Average of the highest from each year 0.3 Average of the highest from each year 7.52 Average of the highest maximum daily 1-hour concentration from each year 1 Highest of the 5 years 
7.8 Average of the highest maximum daily 1-hour concentration from each year 25 Highest first high of the 5 years 5 Highest first high of the 5 years 1 Highest of the 5 years 2,000 Highest first high of the 5 years 500 Highest first high of the 5 years 
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Table 2: Summary of Applicable SMCs 

Pollutant 
Averaging 

Period 

PM1o 24-hour 

PMz.s 24-hour 

N02 
Annual 

soz 24-hour 

co 8-hour 

Air Dispersion Modeling Protocol 

MS Silicon, Tishomingo County 

SMC Statistical Form of Modeled Concentration 

(ug/m3
) (At Each Receptor) 

10 Highest first high of the 5 years 

4 Average of the highest from each year 

14 Highest of the 5 years 

13 Highest first high of the 5 years 

575 Highest first high of the 5 years 
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Table 3: Summary of Applicable NAAQS 
Pollutant Averaging 

Period 

PM10 24-hour 

Annual 

PM2.5 24-hour 

Annual 

N02 1-hour 

Annual 

1-hour 
3-hour 

S02 

24-hour 
Annual 

co 1-hour 
8-hour 

Air Dispersion Modeling Protocol MS Silicon, Tishomingo County 

NAAQS Statistical Form of Modeled Concentration ~ua/m3l (At Each Receptor) 
150 Sixth highest over 5 years (the NAAQS is not to be exceeded more than once per year on average) 

35 Average of the eighth highest (98'th percentile) from each year 
15 Averaae of the hi9hest from each x:ear 

188 Average of the eighth highest (98'th percentile) maximum daily 1-hour concentration from each year 100 Hi9hest of the 5 ~ears 
196 Average of the fourth highest (99'th percentile) maximum daily 1-hour concentration from each year 1,300 Highest of the second high from each of the 5 years 

365 

Highest of the second high from each of the 5 years 80 Hi9hest of the 5 x:ears 
40,000 

Highest of the second high from each of the 5 years 10 000 Highest of the second high from each of the 5 years 
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Table 4: Summary of Applicable PSD Class II Increments 

Pollutant 
Averaging 

Period 

24-hour 
Annual 
24-hour 
Annual 

Annual 
3-hour 
24-hour 
Annual 

Air Dispersion Modeling Protocol 

MS Silicon, Tishomingo County 

PSD Class II Statistical Form of Modeled Concentration 

Increment (ug/m3
) (At Each Receptor) 

30 Highest of the second high from each of the 5 years 

17 Highest of the 5 years 

9 Highest of the second high from each of the 5 years 

4 Highest of the 5 years 

25 Highest of the 5 years 

512 Highest of the second high from each of the 5 years 

91 Highest of the second high from each of the 5 years 

20 Highest of the 5 years 
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Air Quality Analysis in PSD Permitting 

PURPOSE OF THE AIR QUALITY ANALYSIS 

• Demonstrate new emissions will not cause or contribute to a violation of a National 

Ambient Air Quality Standard (NAAQS) 

• Demonstrate new emissions will not cause or contribute to a violation of any Prevention of 

Significant Deterioration (PSD) increment 

• Assess the impacts of non-criteria NSR Regulated Pollutants (e.g., GHGs) 

GENERAL OVERVIEW 

• Identify Pollutants Requiring Air Quality Impact Analysis 

o Through the applicability analysis 

• Develop Pollutant-Specific Emission Information 

• Perform Initial Air Quality Impact Modeling of Proposed Source 

o Impacts< PSD Significant Impact Levels (SJL) then no further modeling is required 

o Impacts > PSD SJLs then Refined Cumulative PSD Increment and NAAQS analyses are 

required 

• Perform Additional Impact Assessment 

o Class I Area AQRV (coordinate with the Federal Land Manager) 

o Class II Area Visibility 

o Growth, Soils, and Vegetation Impacts 

NATIONAL AMBIENT AIR QUALITY STANDARDS {NAAQS) 

• Maximum Concentration "Ceilings" designed to ... 

o Protect Public Health (Primary) 

o Protect Public Welfare (Secondary) 

• Exposure is Pollutant Specific 

o Short-Term Averages (e.g., 1-hour N02 or S02 NAAQS) 

o Long-Term Averages (e.g., Annual N02 or PM2.s NAAQS) 

o NAAQS (Criteria) Pollutants: S02, PM (PM10/PM2.s), and N02 

[see NAAQS & PSD Tables Attached) 

PSD INCREMENTS 

• Maximum allowable increase in air concentration over a baseline value designed to ... 

o Ensure there is no significant deterioration to the NAAQS 

o NAAQS (Criteria) Pollutants: S02, PM (PM10/PM2.s), and N02 

• Class I and Class II Areas 

PSD Increments vary depending on classification [see NAAQS & PSD Tables Attached] 

o Class I areas are designed to be "pristine" (e.g., national wilderness areas) 



Air Quality Analysis in PSD Permitting 

AIR QUALITY ASSESSMENT (Key Elements) 
• Emission Estimates for Models 

o Emission Rates for each pollutant 
o Exit Parameters (i.e., stack height, diameter, temperature, velocity, etc ... ) 
o Emission Source Location (UTM or Lat/Long) 
o Surrounding Plant and Topographic features 

• Model Selection 
o Screening Models for Preliminary Analysis (proposed source emissions only) 
o Refined Models for Cumulative Analysis (see below for additional details) 

• Meteorological Data Selection 
o Meteorological data must be spatially and climatologically representative of the area of 

interest 
o Meteorological data must characterize the transport and dispersion conditions 
o At least one year of site-specific meteorological data is desirable 
o Five (5) years of National Weather Service (NWS) data 
o Meteorological data monitoring may be needed 

• Receptor Grid Selection 
o Required discrete receptors locations such as ... 

• Property fence line 
• Class I area boundaries 
• Bodies of water 
• Roadways 
• Areas that are accessible to public even though not public property 
• Within the significant impact area (e.g., 50 km around source) 

o Controlling concentrations to 100-m grid resolution 
• Cumulative Impact Modeling 

o NAAQS modeling 
• Model proposed source emissions 
• Nearby sources must be modeled (at Allowable emission levels) 
• Monitored "background" concentrations are added to modeled values- Other 

non-modeled sources accounted for in air quality monitoring data 
("background" concentrations) 

o PSD modeling (Increment) 
• Model PSD increment affecting sources only 
• Model proposed source emissions 

o Compliance is demonstrated for each applicable pollutant 
• A permit can only be issued if it demonstrates the proposed source will not 

cause or contribute to any modeled NAAQS or PSD increment violation 
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Re: Fw: M .. liaalp.,. Mean, aurr..llla, MS Ia 
Trudy Fisher to: Richerd Harrell . 

leta both C8U him back. yes, please do 

Richard Harrell Would you like me to call back Sen Brown? Rich ... 

From: 
To: 
Cc: 
Date: 
Subject: 

Richard ~DIOPCIOEQ 
Trudy FllheriAdn*'IDEQOOEQ, 
Jil BelleyiAdndniDEQODEO 
0112112013 10>19 AM 
Fw: lllulaalppl Sllcon, Bumsvlle, MS 

Would you like me to call back Sen Brown? 

Richard Harrell, P.E., BCEE 
Dinx:tor, Olltce of Pollution Control 
Mlsalaippl Dept of Envtronrnemal QuaUty 
Oftlce: 801.981.5100 
Fax: 801.981.5703 
- FOIW8I'ded by Richard HarreiiiEPOIOPCIOEQ on 0812112013 10:49 AM-

From: 
To: 
Cc: 
Date: 
Subjed: 

FYI. 

Hany WlsoniEPOIOPCIDEQ 
Richard HarreiiiEPDIOPCDEO. 
JB1 BaRey/AdmlniDEQOOEO. Marc WyaiiiEPOI()PCI 
0812112013 10:06 AM 
Millll8lppl Silicon, Burnsville, MS 

081211201312:18 PM 

0812112013 10:49:45 AM 

senator T. Brown has been leaving meeaages with Trudy on the Mini a Iippi Slllcon pmjecl 

Bonnie Is working on It and It Is PSD. Received on August 18111. 

It is her top 2 to do list so she Is very active In the nwiew. 

Hany M. Wlleon, P .E., DEE, Chief 
EnYironmerdBI Permlls Dlvlelon 
Mllelalppi Department of Environmental Quality 
P.O. Box 2261 
Jackson, Mlaalaalppi 39225 
Phone(601) 981-5073 
Fax(601) 981-5703 





Re: Senator Terry Brown 
Trudy Asher to: Rldtan:l Harrell 0210512014 03:216 PM 

He wants me to call him back in the morning so please see what you can fiBd out for me 

Scnt___~my~onc 

~~at 3:01 PM, "Riduad Hanell" <Ri __ Hamll@deq.-.ms.us> wrote: 

Dont know. Staff requested meeting with me for Friday about site. l will fiDd out and let 
you know something before then and let you kDow. I know they were still having trouble 
with their Air modeling and EPA bad not fully signed oft7agreed to what they submitted 
but thought it was on progress to get resolved. 

Richard Harrell, P.E., BCEE 
Director, Office ofPollution Control 
Mississippi Dept. of Environm.cntal Quality 
Ofticc: 601.961.5100 
Fax: 6.01.961.5703 
Trudy Fisher--02/05/2014 01:55:46 PM--Just c8.lled and said we are trying to shut down 
Mississippi Silicon in Burnsville that was announced 

From: Trudy Fisber/AdmJaiDEQ 
To: "Ric:hlrd Harrell" <Ricbard_H81'1'ell@deq.state.ms.us> 
Cc: "Alice Perry" <AUcc_Peny@deq.state.ms.us> 
Date: 02/05/2014 Ol:SS PM 
Subject: Senator Terry Brown 

Just called and said we arc trying to shut clown Mississippi Silicon in B~ tbat was 
announced three weeks ago. just passing alcmg. What's up? 





Public Notice 
Mississippi Eaviroamcalal Qaality Pamit a-d 

P. 0. Box 2261 
Jocboa, MS 39225 

Telepllooe No. (601) 961·5171 
Public Nolice Start Date: October 24, 2013 MDEQ Coolact: llollllie Morpn 
OoedliDc For Commeal: NC>Velllba 22, 2013 

Mississippi Silicon, U.C, localecl East of Coanly Roads 210 aad 365 in BIIIIISVille, Missisaippi, (740) 525-9396 
(Ohio) bas applied 10 1be Mississippi Depanmem of EllviroDmadal Qaality for 1uuance of a l'rew:Diim of 
Sipific:azd DetaionlioD Coulnlctioo Pc:rmil: Air Ref. No. 2640-00060. Tbe PSD Caas1nlcdon Permit oballlllistY 
the ROC(IIircmeDt for a permit to opento lllllillbe dale the opplicoliaa lllr iiSuancc of the Title V Pamit 10 Opcnlc is 
due. 

Tbe app1ic:aat'o opondiaas &II wkhiD SIC Code 3339 lllr the llllllllfllclll of Primary Noaferrous Melals for the lllallllfa<:lur of Silical Melal dJrouab lbe mixing of quoru, ~ IDd wood in aemi...,.looed submerpd an: 
,_ 10 proclace 91% JKft silicon. The Silicon ia filnber p-oceasod in either form of Silicon IJIIOC or Silicon 
Flab. Ala noault of these opcraliaas, the propooed &cili!y is nbjectto CompliiDce AIS1nace Mml1orlaa (CAM), 
N- Source PtrfanDaDcc Sllmdords (NSPS) Suqlort Z (Fenoalloy Producdoa), NSPS Subport 1D1 (Sialiaury 
Comprasiool lJPI)IioD 1-...J CGmbaotioll Eucines), Naliaaal Emlaion SlaDdorda far Huanlous Air ~ 
(NESHAP) for Ala. s-~ YYYYYY (Fenoalloy MACT), NESHAP Subpart ZZZ2. (Recipocatin& 
lnUnal Combuotioa Ell&ine MACO aad PSD lllr Carbon Maaoxide (CO), Nilropn Oxides (NO.), l'lrtic:ulob: 
Maa- (PM), Paniculalc .._ 10 (PM,.), l'lrticullle ""- 2.5 (PM..,), Sulfir Dioxide (so,), Volllilo Orpnic: 
Compoomds (VOCa), 111111 Greao H0111e G-. (!eplaled as Cll1Jon Dioxide equivaleal (CX>,c)). PSD nplaliaas, 
wbich 101 C<llaia requiremads ... 1be permissible incnmeulll impooct ... air qualily IIIII 1be depe of coallol of air 
COIIIaiDiomb, bas beea reviewed far c:ompliaDco wilb lllaoe rep11tiaas. Tbe poject will be loca1ed in a PSD Claa 
n ereaiiDII tbe filllowin& OlllllliiiiPiio oflir qualily iDcroments is pndicled 10 occur: 
hrticulale ~ Laa 1b1112.S microns 

AnnaaJ 1.94 mic:ropams per albic meter or 

48.5% oflbe 4 miaopams per cubic meter iDc:nomenL 
7.12JIIicoogrmls per cubic meter or 

86.1% of the 9 micnJpams per cubic meter inaement 

hrticulale ~Less lban I 0 microns 

24-Hour 

SUlfur Dioxide 

Amwal 

Nilrogal Dioxide 

Amwal 
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3.59 mic:ropams per cubU:- cr 

21.11 %of the 17 mK:ropams per cubi<:- iDaement. 

16.61JIIicoogrmls per cubic - .. 

55.6% of the 30 llliaosnms per cubic meter iDaement. 

4. 79 micrograms p or cubic meter or 

23.95% of the 20 mi<:ropams per cubic meter incmuent. 

26.02 micrograms per cubic Jlloler or 

28.59% of the 91 ~per cubic mota" incmuent. 

68.19 micrograms per cubic-.. 

13.45%oftheS12 mi<:ropams per cubic iDcremem. 

6.19 mic:ropams per cubic meter or 

24.76%ofthe25 ~percubic-.riacnmeut. 

The staff of the Pamit ~ked bu developed the JII1IPOOed draft penn 
Boord by the opplic:aal, ~lillie IDd Fedcral ..... leo IDd o 
DelermiDolioa.abo refenecl to os a Slalemeal of Basis, bu becD prq 
makiDa dill wad iDio the developmelll ofthe pamllllld to provide I 
so-t bodies. recanl oCtile 1eCimical bsua IUIIOUIIdiDa; iaua 
Dc!amiaa1ion iDcludes the cliscussiall of the Best Available c-ol 
poilltslsomt:os emilliiJ& polluloals lllbject to PSD wllh the CGIISiniCtio 
the prapooed limillliaas by the lilcilily which- buocl apolllbia.., 
wilh lhese 00DS1raiD1s llld limitaliaas JII"OPOIOCI by 1be licility IIIII iDe 
meet all Slate aad Fedcnllir poDulioll CGIIInlllawslllll IIIDdards. 

The llafl" of the Permit ~ked illlllidtiDc all relllive ill1ixmltion per 
publi< COIIIIIIOIII, to IIISifttlwlbe fiaalllafi"~Oillbc 
Fedenl fe8ll)llioas. Public revi- aad C0111111C111 onlbe droit pamll1 
ckmeD1 in 1be saatrevaluotioo IIIII resullin& ~to lbe I 
becD developed 10 cmure ccmp1iaDce wilh aU Slate aDd Fecloral "'I" 
in&xmalioa .....,;>ell as a result of public por1icipllioo. 

Penoas wisbiatlto coaunent apoll or object 1o 1be )llllpoiiOCI delermil 
wriliDs ID Boanie Morpn It 1be Permit s-d'lllddreu lbown IIbov> 
- ...... ~we~ by lbiJ dale will be COIIIidcred in the formulalioo 
applicatioo. A public beariaa will be bold iflbe Pormit a-d fiDds I 
proposed permit. The Permit ~ked illimitocl in lbe - of its IIIIi 
nololive to ZIDIIiDs or OCOIIOIIIic IDd oocial impecls "" wkhiD the juria 
IDd should be odchued 10 lbem. 

AdditiaDII deiUis - 1be oppllc:8tiae, IDcludiD& • copy of the d 
Freedom of IDform8liOil Aa C.-.:1 a1 the lboYe Permit a-d IIIII 
COIII!ay, lllr lbosc with IDiemet - • copy of 1be JllllPOIOCI 
~ of Enviroomoalal Qllality'o website at: http://ooc.de 
iD1ixmllion is also anilablo lllr JeVicw a1 the followina 1oa11icm du 

Mississippi~ ofF.Dvinlnmemal Qaality 
Oftlce ofPollullon c-1 
5U E. Amile St 
Jocboa, MS 39201 

Burnsville Public Lilnry 
POBox Ill 
Burnsville, MS 38833 

Plcuc briug the forqoing to the llllallioll ofponans whom youlmo 





• STATE OF MISSISSIPPI 
PHIL BRYANT 

GoVERNOR 

MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 
TRUDY D. FisHER, ExscunvE DIRECTOR 

Burnsville Public Library 
POBox 188 
Burnsville, MS 38833 

Dear Librarian: 

October 23,2013 

Re: Mississippi Silicon LLC 
Draft Pennit Public Notice 
Air Ref. No.2640-00060 
Tishomingo CoWlty 

Enclosed is a copy of the public notice for comment on the above referenced environmental 
pennit. Please post this notice in your library. 

Also, enclosed is a copy of information pertinent to the permit. This infonnation should be kept 
on hand for review by the public until November 22, 2013, after which it may be discarded. The 
public may photocopy all or any portion of this information, but it should not leave the library. 

Finally, enclosed please fmd a duplication of this letter with a place for your signature and the 
date acknowledging your receipt of the package and your agreement to can'Y out our request. A 
self-addressed stamped envelope is enclosed for your convenience. 

We are attempting to better keep the public informed of and involved in this Office's actions 
regarding environmental permits. Since access to the public library is so convenient for so many 
we hope to use these facilities as often as possible. Your cooperation in this matter is greatly 
appreciated. 

If you have any questions, please let me know at (601) 961-5784. 

Enclosure 
Received and 

Sincerely, 

~ 
Bonnie Morgan 
Metal and Metal Fabricato~ Branch 
Environmental Permits Division 

Agreed to By: ____________ Title: _______ ...:Date: ___ _ 
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MS Si PSD Permit Public Notice and Air Quality Modeling Timeline 

Date Description 

MS Silicon submission of permit application, including modeling 
8/15/2013 results for proposed facility only 

10/2/2013 Kennedy/Jenks letter response to MDEQ and USEPA questions 

Kennedy/Jenks submission of preliminary Class I air quality 
10/9/2013 modeling results 

Kennedy/Jenks submission of Addendum #1, including Class II 
multi-source (cumulative) air quality modeling results and 

10/10/2013 modeling files 

10/21/2013 Preliminary determination issued by MDEQ 

Kennedy/Jenks response to MDEQ questions, which makes 
reference to additional air modeling but is conclusory rather than 

10/23/2013 substantive. 

Draft permit and public notice (as well as notice to Affected States 
10/23/2013 and FLM) issued by MDEQ 

10/24/2013 Beginning of public notice period 

11/22/2013 End of public notice period 

Kennedy/Jenks submission of Addendum #2, including revised 
11/22/2013 Class I and Class II modeling results 

11/25/2013 Kennedy Jenks submission of Addendum #2 modeling files 

11/27/2013 Final air permit issued by MDEQ 

12/16/2013 MDEQ response to USEPA 





ALABA~STATESENATE 

ALABAMA 

Dr. QuintoD T. Ross. Jr. 
STATE SE!WOI 26111 Dls1BJCT 

I'Us10ml"!B""6IIl 

1\loNrooMDY, Ai..UAMA 36106 
OFI'n: 13.)4) 242-7180 

FAX: 13341353-1417 

Ms. Gina McCarthy 
Administrator 

ALABAMA STATE HOUSE 

11 SOUTH UNION • ROOM 735 • D 
MONTGOMERY, ALABAMA 36138·4600 

United States Environmental Protection Agency 
Mail Code: 4101M 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

Dear Ms. McCarthy: 

COMMJ'Il'U5: 
.Yia£IIMit -... ~ 

Collalelooc. TJUSpOI!IIim llld Ulillllc> 
'lbarimt IIIII Mlrtoliq 

"" ....... lOCI Mlliwy All'an 

I write to inform you of an issue that is of utmost importance to me and the people in my district, 

and to ask you to take immediate action to undue a grave injustice. 

On November 27,2013, the Mississippi Department of Environmental Quality ("MDEQ") issued 

PSD penn it no. 2640-00060 (the ''Pennit'') to Mississippi Silicon LLC authorizing construction of a 

greenfield silicon metal manufacturing facility (the ''New Facility") in Tishomingo County, Mississippi. 

Tishomingo County is immediately adjacent to Alabama. 

I am informed that MDEQ did not allow the public participation required by the Clean Air Act 
prior to issuing the subject Pennit. As you know, one of the primary purposes in enacting the PSD 

amendment was "to assure that any decision to pennit increased air pollution in any area to which [PSD] 

applies is made only after careful evaluation of all the consequences of such a decision and after adequate 
procedural opportunities for informed public participation in the decision-making process." 42 U.S.C. § 

74 70(5). In particular, PSD prohibits construction of a major source of air emissions ''unless ... a public 

hearing has been held with opportunity for interested persons ... to appear and submit written or oral 

presentations on the air quality impact of such source, ... control technology requirements, and other 

appropriate considerations." 42 U.S. C. § 747S(a)(2). 

Here, MDEQ did not conduct a public hearing at all. I am informed that notice of the preliminary 

determination to issue the Permit was published in a local newspaper on October 24,2013, but that copies 

of the preliminary determination summary, air quality impact Slllt111l8IY and draft permit were not made 

available for inspection until October 29,2014, at the earliest. Yet the public was given only until 

November 22, 2013 to submit written comments. Moreover, I understand that MDEQ did not provide the 

Alabama Department of Environmental Management ("ADEM") with notice of the preliminary 

determination until October 24, 2013, contrary to the sixty-day notice required by 42 U.S.C. § 7426(a). 

In addition to being patent violations of the due process required by the Clean Air Act. MDEQ's 

abridgement of the public's right to participate directly threatens a significant deterioration of air quality 

in Alabama. as I understand the Permit and New Facility to which it pertains are problematic in a number 

(80802635 .1} 



of respects. The following is a Jist of just some of the technical defects of the Pennit, as I understand 
them: 

• The Permits allows the New Facility to cause a significant and unlawful deterioration of air 
quality in the Sipsey Wilderness Area in Bankhead National Forest in Alabama, a Class I area 
where emission limits for PSD criteria pollutants are most stringent, as well as in northwestern 
Alabama generally; The Pennit ostensibly restricts Mississippi to running only two of the four 
furnaces it proposes to build, yet the maximum production rates and emission rates in the Pennit 
correlate with all four of the furnaces Mississippi Silicon LLC proposes to build operating at 
maximum capacity 24-hours per day, 365 days per year- a circumstance which I understand may 
enable Mississippi Silicon LLC to avoid full PSD review of a later increase in the number of 
furnaces it operates; 

• The Permit allows the New Facility to cause or contribute to violations of national ambient air 
quality standards in Mississippi and Alabama because MDEQ allowed Mississippi Silicon LLC 
to perform the required air quality impact analyses with background data provided by monitoring 
stations that are hundreds of miles away from Tishomingo County, rather than requiring 
Mississippi Silicon LLC to perfonn and provide pre-application ambient air quality monitoring as 
required by the Clean Air Act; 

• The Permit fails to require best available control technology ("BACT') for several emission 
sources at the New Facility, or to require any air pollution control at all for others; 

• The Permit grossly understates the emission of Hazardous Air Pollutants ("HAPs'), in some case 
by 90%, and thereby improperly classifies the New Facility as a :minor" source ofliAPs wben it 
fact it will be a "major" source; 

• The Pennit fails to include case-by-case maximum achievable control technology requirements 
for HAPs, including hydrogen chloride and hydrogen fluoride. 

I understand that Mississippi Silicon LLC recently announced that it has commenced or soon will 
commence constructing the New Facility. Under the circumstances, I ask that you exercise your authority 
under 42 U .S.C. § 7471 and issue an administrative order, or seek injunctive relief, as necessary to 
prevent or suspend construction of the New Facility until such time as MDEQ revokes and reissues the 
Permit, if at all, only after fully complying with the public participation and other requirements of the 
Clean Air Act. 

s7j~ 
Hon. Quinton Ross~ 
Alabama State Senator 

(80802635.1} 



cc: 

Heather McTeer Toney 
Regional Administrator 
United States Environmental Protection Agency, Region 4 
Sam Nunn Atlanta Federal Center (SNAFC) 
61 Forsyth Street SW 
Atlanta, GA 30303-8960 

Stephen M. Lohr 
Forest Supervisor 
USDA Forest Service, Region 8 
2946 Chestnut Street 
Montgomery, AL 36107-3010 

Lance R. LeFieur 
Director 
Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, AL 36110-2400 

{8080263S.l} 





GRE:G REED 
SENAlOR DISTRICT 5 

JEFFERSON, TUSCALOOSA 

WALKER AND WINSION 

PHONE <3341 242·7894 

FAX !3341 35.3-9525 

Ms. Gina McCarthy 

Administrator 

ALABAMA STATE SENATE 

ALABAMA STATE HOUSE 

II SOUfH UNION STREET, 7TH FLOOR, SUITE 734-B 

MONTGOMERY. ALABAMA 36130-4600 

March 20, 20 14 

COMMITTEES: 

HEALiH. CHAIRMAN 

COMMERCE. 'JROo.NSf'<>F<l'A'IlON 15. IJTlLill!:S, VICEoCHAI_RMAN 

ENERGY 15. NATIJRAL RESOURCEs, VICEoCHAIHMAN 

CHILDREN, YOliJH Af'f'AIRS & HUMAN RE:SOURCES 

.!08 CRE:AllON IS. ECONOMIC O(V£LOPMENT 

SMAll. BUSINESS 

lOURISM 15. MARKETING 

Uruted States Environmental Protection Agency 

Mail Code: 4l01M 

1200 Pennsylvania Avenue, N.W 

Washington, OC 20460 

Dear Ms. McCarthy: 

I write to inform you of an issue that is of utmost importance to me and the people in the my district, and to ask you to 

take action to undo a grave injustice. 

On November 27, 2013, the Mississippi Depat'tment ofEnvironmental Quality ("MDEQ") issued PSD permit no. 2640-

00060 (the "Permit") to Mississippi Silico11ll.C authorizing construction of a Greenfield silicon metal manufacturing 

facility in Tishomingo County, Mississippi. Tishomingo County is immediately adjacent to Alabama. 

I am informed that MDEQ did not allow the public participation required by the Clean Air Act prior to issuing the Permit. 

Here in Alabama, MDEQ did not conduct a public hearing at all. The prelimina1y determination to issue the Permit was 

published in a local newspaper on October 24,2013. The public was given until November 22, 2013 to submit written 

comments. Moreover, I understand the MDEQ did not provide the Alabama Department ofEnvironmental Management 

("ADEM") with notice of the preliminaty determination until October 24, 2013, which is contrary to your agency's 

required sixty day notice. 

In addition to violating due process measures put into place by the Clean Air Act, MDEQ's abridgement of the public's 

right to participate in a rna tter that threatens to significantly contribute in the deterioration of air quality in Alabama. 

I understand that Mississippi Silicon ILC recently announced that it soon will commence constructing the new facility. 

Under these circumstances I ask tbat your exercise your authority to revoke the Permit and only reissue after fully 

complying with the public participation and other requirements of the Clean Air Act. 

~ ..._ "" -i::(J. Reed 

Senator, District 5 

GR/pa 



cc: 

Heather Mcteer Toney 
Regional Administator 
U. S. EPA, Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street SW 

Stephen M. Lohr 
Forest Supervisor 
USDA Forest Service, Region 
2946 Chestnut Street 
Montgomery, AI.. 36107 

Lance RLeF!eur 
Director 
ADEM 
1400 Coliseum Blvd. 

Montgomery, AL36110 



ALABAMA 
ROGER H. BEDFORD, JR. 

STATE SENATOR 6TH DISTRICT 

POST OFFICE BOX 370 

RUSSELLVILLE, ALABAMA 35653 

RUSSEI.LVILLE (Z56) 332·6966 

MONTGOMERY (334) 242·7862 

ALABAMA STATE SENATE 
ALABAMA STATE HOUSE 

MONTGOMERY. ALABAMA 36130-4600 

March 19, 2014 

Ms. Gina McCarthy, Administrator 
United States Environmental Protection Agency 
Mail Code: 4101M 
1200 Pe1msylvania Avenue, N.W 
Washington, D.C. 20460 

Dear Ms. McCarthy: 

COMMlTTEES: 
VICE CHAIR. GOVERNMENTAL 

AFFAIRS 
RULES 
FINANCEAND TAXATION, 
GENERAl FUND 
FINANCE ANO TAXATION. 
EDUCATION 
CONFIRMAllONS 
BANKING AND INSUili\NCE 
LEGISLAliVE BUILDING 
AUTHORnY 
DIRECTOR. STATE LEGISLATIVE 
LEADERS FOUNDATION 

I write to inform you of an issue that is of utmost importance to me and the people in my 

district, and to ask you to take immediate action to undue a grave injustice. 

On November 27, 2013, the Mississippi Department of Environmental Quality ("MDEQ") 

issued PSD permit no. 2640-00060 (the "Pem1it") to Mississippi Silicon LLC authorizing 

construction of a greenfield silicon metal manufacturing facility (the "New Facility") in 

Tishomingo County, Mississippi. Tishomingo County is immediately adjacent to Alaban1a. 

I am informed that MDEQ did not allow the public participation required by the Clean Air 

Act prior to issuing the subject Permit. As you know, one of Congress' primary purposes in 

enacting the PSD amendment was "to assure that any decision to pennit increased air pollution 

in any area to which [PSD] applies is made only after careful evaluation of all the consequences 
of such a decision and after adequate procedural opportunities for informed public participation 

in the decision-making process." 42 U.S. C. § 74 70(5). In particular, PSD prohibits construction 

of a major source of air emissions "unless ... a public hearing has been held with opportunity for 

interested persons ... to appear and submit written or oral presentations on the air quality impact 

of such source, ... control technology requirements, and other appropriate considerations." 42 

U.S.C. § 7475(a)(2). 

Here, MDEQ did not conduct a public hearing at all. I am inf01med that notice of the 

preliminary determination to issue the Permit was published in a local newspaper on October 24, 
2013, but that copies of the preliminary determination summary, air quality impact summary and 

draft permit were not made available for inspection until October 29, 2014, at the earliest. Yet 

the public was given only until November 22,2013 to submit written comments. Moreover, I 

understand that MDEQ did not provide the Alabama Department of Environmental Management 

("ADEM") with notice of the preliminary determination until October 24, 2013, contrary to the 

sixty-day notice required by 42 U.S.C. § 7426(a). 



In addition to being patent violations ofthe due process required by the Clean Air Act, 
MDEQ's abridgement ofthe public's right to participate directly threatens a significant 
deterioration of air quality in Alabama, as I understand the Permit and New Facility to which it 
pertains are problematic in a number ofrespects. The following is a Jist of just some of the 
teclmical defects of the Permit, as I understand them: 

• The Permits allows the New Facility to cause a significant and unlawful deterioration of 
air quality in the Sipsey Wilderness Area in Bankhead National Forest in Alabama, a 
Class I area where emission limits for PSD criteria pollutants are most stringent, as well 
as in notthwestern Alabama generally; The Permit ostensibly restricts Mississippi to 
running only two of the four furnaces it proposes to build, yet the maximum production 
rates and emission rates in the Petmit correlate with all four of the fumaces Mississippi 
Silicon LLC proposes to build operating at maximum capacity 24-hours per day, 365 
days per year- a circumstance which I understand may enable Mississippi Silicon LLC 
to avoid full PSD review of a later increase in the number of furnaces it operates; 

• The Permit allows the New Facility to cause or contribute to violations of national 
ambient air quality standards in Mississippi and Alabama because MDEQ allowed 
Mississippi Silicon LLC to perform the required air quality impact analyses with 
background data provided by monitoring stations that are hundreds of miles away from 
Tishomingo County, rather than requiring Mississippi Silicon LLC to perform and 
provide pre-application ambient air quality monitming as required by the Clean Air Act; 

• The Permit fails to require best available control technology ("BACT") for several 
emission sources at the New Facility, or to require any air pollution control at all for 
others~ 

• The Permit grossly understates the emission of Hazardous Air Pollutants ("HAPs"), in 
some case by 90%, and thereby improperly classifies the New Facility as a "minor" 
source of HAPs when in fact it will be a "major" source; 

• The Permit fails to include case-by-case maximtm1 achievable control technology 
requirements for HAPs, including hydrogen chloride and hydrogen fluoride. 

I understand that Mississippi Silicon LLC recently announced that it has commenced or soon 
will commence constructing the New Facility. Under the circumstances, I ask that you exercise 
your authority under 42 U.S.C. § 7477 and issue an administrative order, or seek injunctive 
relief, as necessary to prevent or suspend construction of the New Facility until such time as 
MDEQ revokes and reissues the Permit, if at all, only after fully complying with the public 
participation and other requirements of the Clean Air Act. 

Sincerely, 

/?~ 
Roger H. Bedford, Jr. 
Alabama State Senate 



cc: 

Heather McTeer Toney, Regional Administrator 
United States Environmental Protection Agency, Region 4 
Sam Nunn Atlanta Federal Center (SNAFC) 
61 Forsyth Street SW 
Atlanta, GA 30303-8960 

Stephen M. Lohr, Forest Supervisor 
USDA Forest Service, Region 8 
2946 Chestnut Street 
Montgomery, AL 36107-3010 

LanceR. LeFleur, Director 
Alabama Department of Environmental Management 
1400 Coliseum Boulevard 
Montgomery, AL 36110-2400 
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IN THE CHANCERY COURT OF HINDS COUNTY, MISSISSIPPI 

FIRST JUDICIAL DISTRICT 

GLOBE METALLURGICAL,,. H lJg m: to' PLAINTIFF/APPELLANT 

VS. MAR 0 7 '"!4 t!U CAUSE No.~ftj ... B_ql 

MISSISSIPPI DEPARTMEN~-'M~v CLERK W{' I. 
ENVIRONMENTAL QUALifY¥ 1AJ\Q7J O.C. DEFENDANT/APPELLEE '"f 

GLOBE METALLURGICAL, INC.'S 

ADMINISTRATIVE APPEAL AND COMPLAINT 

Globe Metallurgical, Inc. ("GMI") files this Administrative Appeal and Complaint 

against the Mississippi Department of Environmental Quality ("MDEQ"), and in support thereof 

shows the following: 

Parties, Jurisdiction and Venue 

1. Globe Metallurgical, Inc. is a foreign corporation. 

2. MDEQ is a Mississippi state entity that may be served with process through the 

Office of the Attorney General of the State of Mississippi. 

3. Jurisdiction in this Court is proper pursuant to Miss. Code Ann. §§ 9-5-81 and 49-

17-29, and under Art. 6, § I 59( a) of the Constitution of Mississippi of 1890. 

4. Upon information and belief, venue is proper in this Court pursuant to Miss. Code 

Ann.§§ 11-11-3 and 11-45-1. 

Background 

5. MDEQ serves as the staff for the Mississippi Environmental Quality Permit 

Board ("Permit Board"), providing technical, legal, and administrative support. Miss. Code Ann. 

§ 49-2-1, et seq. The Permit Board is the exclusive administrative body "to make decisions on 

permit issuance, reissuance, denial, modification or revocation of air pollution control and water 

01785995 
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Case: 25CH1:14-cv-000297 Document#: 2 Filed: 03/07/2014 Page 2 of 147 

pollution control permits and permits required under the Solid Wastes Disposal Law of 1974 

(Title 17, Chapter 17), and all other permits within the jurisdiction of the Permit Board." Miss. 

Code Ann.§ 49-17-29(3)(a). Pursuant to section 49-17-29, the Permit Board delegated to the 

MDEQ Executive Director the authority to make decisions on the issuance, reissuance, denial, 

modification, or revocation of, inter alia, air pollution control permits, while retaining for itself 

the ability to review such permits through a formal hearing process. See Miss. Admin. Code§§ 

11-I:4.l(C) and 11-1:4.2. 

6. On August 16,2013, Mississippi Silicon, LLC ("Mississippi Silicon") applied for 

a permit to construct a facility to manufacture and sell silicon metal and silica fume in 

Tishomingo County, Mississippi (the "Facility"). 

7. Permit No. 2640-00060 (the "Permit") was issued to Mississippi Silicon by 

MDEQ staff on November 27,2013. See Exhibit 1, Permit No. 2640-00060.1 

8. At its December 10,2013 meeting, the Permit Board voted to note and record in 

its minutes the report of permit actions/certifications by staff since the November 12, 2013 

Permit Board meeting. See Exhibit 2, December 1 0, 20 13 Meeting. 

9. During MDEQ's consideration of Mississippi Silicon's application for the Permit, 

the United States Environmental Protection Agency ("EPA") submitted various written 

comments to MDEQ. Those written comments were contained in email correspondence dated 

September 10, 2013 and letters dated November 14,2013 and November 21,2013. On 

December 16,2013, MDEQ wrote to EPA in response to the EPA's comments on Mississippi 

Silicon's application for the Permit. See Exhibit 3, December 16, 2013 Letter. MDEQ's 

Executive Director, Trudy D. Fisher, stated therein, "I have reviewed the comments and made 

1 As discussed below, MDEQ amended the Permit after first issuing it to Mississippi Silicon. GMI is without 

sufficient information to determine whether the Permit attached as Exhibit 1 is the Permit in its original form or the 

amended version. GMI will supplement the record as necessary. 
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changes to both the PSD Construction Permit and the Final Determination document, which 

incorporates the Preliminary Determination, as a result of your comments." !d. The letter 

references material changes to the Permit. /d. 

10. At its meeting on January 14,2014, the Permit Board took action regarding the 

December 10, 2013 meeting, finding that "the minutes of the regular meeting on December 10, 

2013, were approved." See Exhibit 4, January 14, 2014 Meeting. The Permit Board also voted 

to note and record in its minutes the report of permit actions/certifications by staff since the 

December 10, 20 13 Permit Board meeting. /d. 

11. On February 12, 2014, GMI submitted a timely request to the Permit Board that it 

conduct a formal hearing on the Permit (the "February 12, 2014 Request"). See Exhibit 5, 

February 12, 2014 Request. 

12. In its request, GMI stated that pursuant to Miss. Admin. Code§ 11-2:2.2.A, 

MDEQ lacked authority to issue the Permit because, among other things, Mississippi Silicon did 

not: (1) demonstrate that emissions from construction or operation of the proposed Facility will 

not cause or contribute to air pollution in excess of a maximum allowable increases for, among 

other things, particulate matter with aerodynamic diameter less than 2.5~-tm ("PM2.s") and sulfur 

dioxide ("S02"); (2) demonstrate that emissions from construction or operation of the proposed 

Facility will not cause or contribute to air pollution in excess of any national ambient air quality 

standards ("NAAQS"), including, without limitation, the one-hour National Ambient Air Quality 

Standard ("NAAQS") for nitrogen dioxide ("N02"); (3) provide pre-construction ambient air 

quality monitoring data for, among other things, particulate matter with aerodynamic diameter 

less than 10~-tm ("PM 10"), PM2.5, N02 and S02; or (4) demonstrate that the proposed Facility will 

be subject to the best available control technology. See Exhibit 5, February 12, 2014 Request. 

All of these requirements are imposed by the federal Clean Air Act, 42 U.S.C. § 7470, et seq. 
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("PSD"), and the applicable Mississippi state implementation plan (the "SIP"). GMI further 

stated that it expected to identify additional grounds for appeal during the hearing before the 

Permit Board. !d. 

13. GMI requested that the Permit Board: (a) schedule a formal hearing at its earliest 

opportunity; (b) reverse its prior decision to issue the Permit and revoke the same: and (c) 

remand the matter of Mississippi Silicon's application for a PSD permit to MDEQ with 

instructions not to issue the Permit or any other permit unless and until MDEQ and Mississippi 

Silicon comply with all applicable requirements under PSD and the SIP. See Exhibit 5, February 

12, 2014 Request. 

14. On February 18, 2014, MDEQ responded to GMI's request, stating that MDEQ 

"has reviewed the applicable regulations concerning your request and determined that your 

request is barred because it was not timely filed." See Exhibit 6, February 18,2014 Letter. 

MDEQ stated that "[b]ecause the staff issued the permit pursuant to its statutory [sic] delegated 

authority, the time period to request a hearing is governed by the Mississippi Environmental 

Quality Permit Board Delegation of Permitting Authority Regulations found at 11 Miss. Admin. 

Code Pt. 1, R. 4.3." !d. It stated that, pursuant to those regulations, "the time period for an 

aggrieved party to request a formal hearing before the Mississippi Environmental Quality Permit 

Board 'shall be calculated from the date of the Permit Board meeting at which the decision of the 

Executive Director or his delegate is accepted by the Permit Board.'" !d. According to MDEQ, 

"the Permit Board accepted [the Permit's] issuance at its December 10,2013, meeting." !d. 

MDEQ found that since GMI did not request a formal hearing until February 12, 2014, outside 

the 30 day period for making such a request, the Permit "is not subject to the appeals process and 

is a final permit." !d. 

01785995 01779869 4 
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15. As discussed below, MDEQ's decision is arbitrary and capricious, is beyond 

MDEQ's power, and violates statutory and/or constitutional rights ofGMI. Accordingly, GMI 

requests that this Court enter an order finding that MDEQ's denial of GMI's request for a formal 

hearing is in violation of law, and, therefore, should be reversed. 

Administrative Appeal of MD EO's Denial of GMI's 

Request for a Formal Hearing Regarding the Permit 

16. GMI incorporates herein by reference the foregoing paragraphs l through 15. 

I. Standard of Review 

17. In reviewing decisions of administrative agencies, the standard of review 

is whether the order of the administrative agency was unsupported by substantial 

evidence, was arbitrary and capricious, was beyond the power of administrative agency to 

make, or violated some statutory or constitutional right of the complaining party. See 

Tillmon v. Miss. State Dep't of Health, 749 So. 2d 1017, 1020-1021 (Miss. 1999). In 

other words, not only must there be substantial evidence to support the decision, the 

action of the agency must not be arbitrary, capricious, or beyond the agency's power. 

18. "[A]n agency's interpretation of its own regulation must be overturned if so 

plainly erroneous or so inconsistent with either the underlying regulation or statute as to be 

arbitrary, capricious, an abuse of discretion, or otherwise not in accordance with law." Limbert 

v. Miss. Univ. for Women Alumnae Ass'n, Inc., 998 So. 2d 993, 1000 (Miss. 2008); accord Sierra 

Club v. Miss. Envtl. Quality Permit Bd., 943 So. 2d 673, 679 (Miss. 2006) ("where an 

administrative agency's interpretation is contrary to the unambiguous terms or best reading of a 

statutory provision, the agency is not entitled to deference"); Miss. State Tax Comm'n v. Lady 

Forest Farms, Inc., 701 So. 2d 294,296 (Miss. 1997) (same). When the agency has 

misapprehended a controlling legal principle, no deference is due. Univ. of Miss. Medical Center 
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v. Smith, 909 So. 2d 1209, 1218 (Miss. Ct. App. 2005). An appellate court may intercede if it 

determines that the agency applied an incorrect legal standard. Miss. Employment Sec. Comm 'n 

v. Claiborne, 872 So. 2d 698, 700 (Miss. Ct. App. 2004) (citation omitted). 

II. MDEQ's Denial of GMI's Request for a Formal Hearing Should Be Reversed. 

19. Mississippi Code Annotated§ 49-17-29(4)(b) states that "[w]ithin thirty (30) 

days after the date the Permit Board takes action upon permit issuance ... , as recorded in the 

minutes of the Permit Board, any interested party aggrieved by that action may file a written 

request for a formal hearing before the Permit Board." (emphasis added). 

20. In its letter denying Globe Metallurgical, Inc.'s request for a formal hearing 

before the Permit Board, MDEQ cites one of its regulations, which states that "[t]he time period 

in which an aggrieved party may file a request for a formal hearing before the Permit Board 

concerning a Delegated Permit action ... shall be calculated from the date of the Permit Board 

meeting at which the decision of the Executive Director or his delegate is accepted by the Permit 

Board." See Exhibit 6, February 18,2014 Letter (citing MDEQ Permit Board Delegation of 

Permitting Authority Regulations, Miss. Admin. Code 11-1 :4.3). 

21. MDEQ contends that "the Permit Board accepted [the Permit's] issuance at its 

December 10, 2013, meeting[,]" and, because GMI did not request a formal hearing until 

February 12, 2014, the Permit "is not subject to the appeals process and is a final permit." See 

Exhibit 6, February 18, 2014 Letter. 

22. However, the draft minutes from the December 10, 2013 meeting were not 

approved-- and therefore neither the minutes nor the Permit became final-- until the Board's 

January 14, 2014 meeting. Therefore, GMI's request for a formal hearing was timely. 

23. As noted above, Section 49-1 7-29( 4)(b) provides that an interested party 

aggrieved by the Permit Board's action may request a formal hearing "[w]ithin thirty (30) days 
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Case: 25CH1:14-cv-000297 Document#: 2 Filed: 03/07/2014 Page 7 of 147 

after the date the Permit Board takes action upon permit issuance ... , as recorded in the minutes 

of the Permit Board." The Mississippi Supreme Court has repeatedly held that public boards 

speak only through their minutes, and their actions are evidenced solely by entries on tlie 

minutes. See Thompson v. Jones County Cmty. Hosp., 352 So. 2d 795, 796 (Miss. 1977) 

(citations omitted). Accordingly, Section 49-17-29(4)(b) requires, and has always been 

interpreted by MDEQ to require, that an aggrieved party request a formal hearing within thirty 

days of the date on which the Permit Board's draft minutes featuring the relevant Permit Board 

decision are approved and thereby become final. MDEQ's new and unprecedented interpretation 

ofthis statute in regard to GMI's request is so plainly erroneous and so inconsistent with the 

statutory text as to be arbitrary, capricious, an abuse of discretion, and otherwise not in 

accordance with law. 

24. Furthermore, the Permit Board's December 10, 2013 meeting concerned only 

MDEQ staff actions that took place between the November 12,2013 meeting and the December 

10, 2013 meeting; upon information and belief, it did not concern or take into account the 

material changes to the Permit reflected in MDEQ's December 16, 2013letterto the EPA. 

Accordingly, even under the interpretation of Section 49-17 -29( 4)(b) now purportedly used by 

MDEQ, the Permit Board apparently did not "take action" on such amended Permit until the 

January 14, 2014 meeting. 

25. In addition, the Executive Director ofMDEQ exceeded her authority by denying 

GMI's request for an evidentiary hearing in her letter of February 18,2014. The Mississippi 

Code does not invest the Executive Director ofMDEQ with authority to issue such a denial. 

Miss. Code Ann. § 49-2-13. Rather, Mississippi law provides that the Permit Board has 

exclusive authority to consider GMI's request for a hearing. See Miss. Code Ann. §§ 49-17-28 

and 49-17-29(4). 

01785995 0!779869 7 
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26. For all ofthese reasons, MDEQ's denial ofGMI's request for a formal hearing 

regarding the Permit is arbitrary and capricious, is beyond the power ofMDEQ to make, and 

violates statutory and/or constitutional rights of GMI. 

III. GMI Reserves the Right to Amend. 

27. GMI's appeal and objections are based on Mississippi law and regulations. GMI 

reserves its legal right to amend this pleading to timely add and include any and all issues as may 

be raised or made evident from the documents and materials that have yet to be provided by 

MDEQ. 

Relief Requested 

WHEREFORE, PREMISES CONSIDERED, GMI seeks and hereby respectfully requests 

a hearing in this action as to the merits of the issues presented here, and prays that the Court 

declare that MDEQ's denial ofGMI's request for a formal hearing in respect of the subject 

Permit is in violation of law and should be reversed. GMI additionally seeks such other and 

further relief as the Court may deem just and proper. 

This the 7th day of March, 2014. 

OF COUNSEL: 

John A. Brunini, MSB #I 00065 
j brunini@brunini.com 
Karen E. Howell, MSB # 1 02243 
khowell@brunini.com 
William D. Drinkwater, MSB #103913 
wdrinkwater@brunini.com 

Respectfully submitted, 

BRUNINI, GRANTHAM, GROWER & HEWES, PLLC 
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190 East Capitol Street, Suite 100 (39201) 
Post Office Drawer 11 9 
Jackson, Mississippi 39205 
Telephone: 601.948.3101 
Facsimile: 601.960.6902 
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PART I 
GENERAL CONDITIONS 

Page 2 of43 
Permit No. 2640-00060 

1.1. Any activities not identified in the application are not authorized by this permit. 

1.2. All air pollution control facilities shall be designed and constructed such as to allow proper 

operation and maintenance ofthe facilities. 

1.3. The necessary facilities shall be constructed so that solids removed in the course of control 

of air emissions may be disposed of in a manner such as to prevent the solids from 

becoming windborne and to prevent the materials from entering State waters without the 

proper environmental permits. 

1.4. The air pollution control facilities shall be constructed such that diversion from or bypass of 

collection and control facilities is not needed except as provided for in Regulation APC-S-1, 

"Air Emission Regulations for the Prevention, Abatement, and Control of Air 

Contaminants", Section 10. 

1.5. The construction of facilities shall be performed in such a manner as to reduce both point 

source and fugitive dust emissions to a minimum. 

1.6. The permittee shall allow the Mississippi Department of Environmental Quality Office of 

Pollution Control and the Mississippi Environmental Quality Permit Board and/or their 

representatives upon presentation of credentials: 

a. To enter upon the permittee's premises where an air emission source is located or in 

which any records are required to be kept under the terms and conditions ofthis permit; 

and 

b. At reasonable times to have access to and copy any records required to be kept under 

the terms and conditions of this permit; to inspect any monitoring equipment or 

monitoring method required in this permit; and to sample any air emissions. 

1.7. After notice and opportunity for a hearing, this permit may be modified, suspended, or 

revoked in whole or in part during its term for cause including, but not limited to: 

a. Violation of any terms or conditions of this permit. 

b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant facts, 

or 

c. A change in any condition that requires either a temporary or permanent reduction or 

elimination of authorized air emissions. 
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1.8. Except for data determined to be confidential under the Mississippi Air & Water Pollution 
Control Law, all reports prepared in accordance with the terms of this permit shall be 
available for public inspection at the offices of the Mississippi Department of 
Environmental Quality Office of Pollution Control. 

1.9. The issuance of this permit does not convey any property rights in either real or personal 
property, or any exclusive privileges, nor does it authorize any injury to private property or 
any invasion of personal rights, nor any infringement of Federal, State or local laws or 
regulations. 

1.1 O.Nothing herein contained shall be construed as releasing the permittee from any liability for 
damage to persons or property by reason of the installation, maintenance, or operation of the 
air cleaning facility, or from compliance with the applicable statutes of the State, or with 
local laws, regulations, or ordinances. 

1.11. This permit may only be transferred upon approval of the Mississippi Environmental 
Quality Permit Board. 

1.12. This permit is for air pollution control purposes only. 

I.l3.Approval to construct will expire should construction not begin within eighteen (18) months 
of the issuance ofthis permit, or should construction be suspended for eighteen (18) months. 

I. 14.The permittee shall notify the MDEQ in writing when construction of the facility 
begins within fifteen (15) days of beginning actual construction. 

1.15 Upon the completion of construction or installation of an affected source, the permittee shall 
notify the Permit Board within thirty (30) days that construction or installation was 
performed in accordance with the approved plans and specifications on file with the permit 
board. Certification of Construction for the purposes ofthis permit is defined as completion 
of the commissioning and testing, of all of the major production lines, which allows the 
beginning of operations as an integrated facility. 

1.16 The Permit to Construct shall be deemed to satisfy the requirement for a permit to operate 
until the date the application for issuance of the Title V Permit to Operate is due. The 
permittee shall submit an application for a Title V Permit to Operate no later than twelve 
( 12) months after beginning operation. Beginning operation will be assumed to occur upon 
certification of construction, unless the permittee specifies differently in writing. 
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PART II 
EMISSION POINT DESCRIPTION 

The permittee is authorized to construct air emissions equipment for the emission of air 

contaminants from the Silicon Manufacturing Plant: 

~. 

Emission Point Description 

AA-000 Silicon Manufacturing Plant 

AA-100 Raw Material Receiving, Handling and Storage Operations 

AA-101 Material Handling and Transfer to and from Coal Storage Pile 

Conveyance of Coal to Charging Storage Silo equipped with a 

AA-101a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BGS) 

AA-102 Material Handling and Transfer to and from Wood Storage Pile 

Conveyance of Wood to Charging Storage Silo equipped with a 

AA-102a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BGS) 

AA-102b Wood Chipper 

AA-103 Material Handling and Transfer to and from Quartz Storage Pile 

Conveyance of Quartz to Charging Storage Silo equipped with a 

AA-103a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BG5) 

AA-104 
Material Handling and Transfer to and from Limestone Storage 

Pile 

AA-105 Storage Piles Processing (i.e., Bulldozing) 

AA-106 Wind Erosion on Coal, Wood and Quartz Storage Piles 

AA-200 Silicon Manufacturing Plant 
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Emission Point Description· 

Four (4) Submerged Arc Furnaces equipped with individual 
negative pressure Baghouses (BG 1, BG2, BG3, and BG4) for 

AA-201 controlling emissions from the maximum production capacity of 
2.75 tons/hour per furnace and 11.0 tons/hour utilizing all four 
furnaces and 21,024 tons/year per furnace and 84,096 tons/year 
utilizing all four furnaces. 

AA-201a Casting Frames 

AA-202 Four (4) 10.0 MMBTU/Hr Natural Gas-Fired Ladle Preheaters (2 
ton ladle capacity) 

AA-300 Product Refinement and Handling 

Silicon Grinding and Milling Operations equipped with a baghouse 
AA-301 or combination of bag houses with 120,000 acfm for controlling 

emissions (BG6) 

AA-400 Other Plantwide Operations and Activities 

AA-401 One (1) 500 gallon Diesel Storage Tank 

AA-402 Plantwide Fugitive Emissions from Roadways 

AA-402a 
Plantwide Fugitive Emissions from Transport of Raw Materials 
(Material Storage Piles to SAF Charging Building) 

AA-403 Slag Handling and Storage 

AA-404 Silica Fume Silos 

AA-405 
Facility Wide Miscellaneous Operations subject to APC-S-6 
(Insignificant Activities) 

AA-500 Emergency Support Equipment 

AA-501 One (I) 670 HP Diesel-Fired Emergency Generators 
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PART III 
EMISSION POINT SPECIFIC LIMITATIONS AND STANDARDS 

Applicabt~ 
':"• "' " 

Entis•ion Point Condition PoUutant/ Limit/Standard 
Requirement Number Parameter 

111.1 
Silicon 84,096 tpy 

Production 

111.2 
Natural Gas 

350,000 MMBtu/yr 
Combustion 

111.3 NOx 1,906.2 tpy 

PSD 111.4 co 1,444.3 tpy 

AA-000 
Construction 

(Entire Facility) 
Permit Issued 111.5 S02 2,170.1 tpy 

November 27, 
2013 111.6 voc 93.5 tpy 

111.7 PM/PMIO 81.8 tpy 

111.8 PM2.5 73.33 tpy 

9.90 tpy (Single) 

111.9 HAP 
24.9 tpy (Combined) 

BACT: Best Management Practices 
including a 3-sided windscreen barrier 

PMIPM10/ 
(where technically feasible), reduced drop 

PSD 111.10 PM2.5 
heights, use of chemical stabilization, and/or 

AA-101 Construction watering to reduce visible emissions and the 

(Coal Storage Pile Permit Issued development of a fugitive dust control plan 

Material Handling) November 27, to minimize PM emissions 

2013 
Material 

111.11 Throughput 105,120 tpy 
Rate 

PSD 

AA-101a 
Construction PM/PM10/ BACT: 0.003 gr/dscf and use of Baghouse 
Permit Issued lll.12 

(Coal Conveyance) 
November 27, 

PM2.5 for PM/PM101PM2.5 control 

2013 

BACT: Best Management Practices 
including a 3-sided windscreen 

PM/PMlO/ 
barrier(where technically feasible). reduced 

PSD 111.10 PM2.5 
drop heights, use of chemical stabiliDtion, 

AA-102 Construction and/or watering to reduce visible emissions 

(Wood Storage Pile Permit Issued and the development of a fugitive dust 

Material Handling) November 27, control plan to minimize PM emissions 

2013 
Material 

lll.I3 Throughput 212,763 tpy 
Rate 
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Emission Point Applicable ' Condition Pollutant/ Limit/Standard 
ltequlremeDt Number Parameter 

_,,,·:, :,, 

PSD 

AA-102a Construction 
PMIPMIO/ BACT: 0.003 gr/dscf and use of Baghouse Permit Issued 111.12 (Wood Conveyance) 

November 27, PM2.5 for PM/PMIOIPM2.5 control 
2013 

PSD 

AA-J02b Construction 
PM/PMIO/ BACT: Operation with an enclosure that 

(Wood Chipper) Permit Issued 111.14 
PM2.5 will minimiu fugitive emissions and limited 

November 27, hours of operation 
2013 

BACT: Best Management Practices 
including a 3-sided windscreen 

PM/PMIO/ barrier(where technically feasible), reduced 
PSD 111.10 

PM2.5 drop heights, use of chemical stabilimtion, 
AA-103 Construction and/or watering to reduce visible emissions 

(Quartz Storage Pile Permit Issued and the development of a fugitive dust 
Materia/ Handling) November 27, control plan to minimiu PM emissions 

2013 
Material 

111.15 Throughput 212,763 tpy 
Rate 

PSD 
AA-103a Construction 

PM/PM10/ BACT: 0.003 gr/dscf and use of Baghouse (Quartz Permit Issued 111.12 
Conveyance) November 27, PM2.5 for PMIPMJOIPM2.5 control 

2013 

BACT: Best Management Practices 
including a 3-sided windscreen 

PMIPM10/ barrier(where technically feasible), reduced 
PSD 111.10 

PM2.5 drop heights, use of chemical stabilimtion, AA-104 
Construction and/or watering to reduce visible emissions (limestone Storage 
Permit Issued and the development of a fugitive dust Pile Material November 27, control plan to minimiu PM emissions Handling) 

2013 
Material 

111.16 Throughput 183 tpy 
Rate 

PSD BACT: Development of Dust Control Plan 
AA-105 Construction 

PMIPMIO/ including measures to eliminate dust such as 
(Storage Piles Permit Issued 111.17 

PM2.5 
application of wet suppressants, watering, 

Processing) November 27, speed reduction and vacuuming or 
2013 sweeping, as required 

PSD 
BACT: Implementation ofa Fugitive Dust AA-106 Construction 

PM/PM10/ Control Plan. Visible emissions shall be (Storage Pile Wind Permit Issued lll.l8 
PM2.5 controlled using water, dust suppressants, or Erosion) November 27, 

wind screens as needed. 2013 
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Emission Point Applk:able Condition Pollutant/ Limit/Standard 
Requirement Number Parameter 

PSD 

AA-200 
Construction 

(Silicon Processing) Permit Issued 111.28 Opacity 6% exiting roof vents 
November 27, 

2013 

PSD 
Construction PM/PMIO/ BACT: 0.005 gr/dsd and use of fabric filter 
Permit Issued 111.19 
November 27, 

PM2.5 control (i.e., baghouse) 

2013 

40CFR 111.20 PM 
0.99 lb/MW -hr (compliance with 40 CFR 60, 

60.262(aXI) Subpart Z) 

BACT: 95.467 tpy ofC02e per furnace and 

111.21 
GHG 381,866 tpy ofC02e ffor all Furnaces 

(as COle) combined; llse of Semi-Enclosed Furnace; 

PSD 
and Good Operation and Maintenance 

Construction BACT: 45.0 lbslton (averaged over a 3-hr 
Permit Issued 111.22 NOx 
November 27, 

period) of Silicon produced 

2013 
BACT: 34.0 lbs/ton (averaged over a 3-hr 

111.23 
period) of Silicon produced; Good 

Combustion and Operating Practices; llse of 

co Semi-Enclosed Furnace 

AA-201 
40CFR 

(Submerged Arc 
60.263(a) 

111.24 Less than 20 volume percent on a dry basis 

Furnaces) 

BACT: 52.0 lbs/ton (averaged over a 3-hr 

PSD 111.25 S02 
period) of Silicon produced; and Utilization 

of Low Sulfur Content Material (where 
Construction technically feasible) 
Permit Issued 
November 27, BACT: 2.4 lbs/ton (averaged over a 30-day 

2013 
111.26 voc period) of Silicon produced; and Good 

Operating Practices 

40CFR 111.27 
Continuous Opacity Monitoring (COM) 

60.264(8) Installation and Operation 

PSD Opacity 3% exiting from the control device (i.e., 

Construction fabric filter) 

Permit Issued 111.28 (since this limit is lower than the 15% 

November 27, emission limitation of 40 CFR 60.264(b) the 

2013 permittee is in compliance with 4 Subpart Z) 

PSD 111.54 
Only Two out of the Four Furnaces may be 

operated at any 2iven time. 
Construction Operating 
Permit Issued 
November 27, 111.55 

Limit Requirements to Remove Operating 

2013 
Restrictions 
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Emission Point Applicable .... Condition 
Requirement ·Number 

. Pollutant/ 
~Parameter1 

I•··· Limit/Standard 

.··. 

PSD 

AA-201a Construction 
PM/PM10/ BACT: Best Management Practices to 

(Casting Frames) Permit Issued 111.29 
PM2.5 minimize the generation of fugitive 

November 27, particulate emissions 
2013 

PSD 

AA-202 Construction BACT: 0.08 lbs/MMBTU; low NOx or 
Permit Issued 111.30 NOx equivalent burners/technology; combustion (Ladle Preheaters) 
November 27, of clean fuel; and good combustion practices 

2013 

BACT: 1171b/MMBTU of C02 

BACT: 0.00221b/MMBtu of Methane; 
PSD 

AA-202 Construction BACT: 0.00021b/MMBtu ofN20 Permit Issued 111.31 GHG (Ladle Preheaters) 
November 27, 

BACT: Good Combustion Practices, 2013 
Combustion of Natural Gas Only, Periodic 
Maintenance, and energy efficient burner 

design including Low NOx burners or 
equivalent 

PM/PMIO/ BACT: 0.0076 lbs/MMBTLJ; Combustion of 
111.32 Natural Gas; and Good Combustion PM2.5 

Practices 

BACT: 0.0840 lbs/MMBTU; Combustion of 
111.33 co Natural Gas; and Good Combustion 

AA-202 Practices 
PSD (Ladle Preheaters) 

Construction 
BACT: 0.0006 lbs/MMBtu; Combustion of Permit Issued 111.34 S02 Clean Fuel (i.e., Combustion of Natural Gas November 27, 

Only); and Good Combustion Practices 2013 

111.35 voc BACT: 0.00551b/MMBtu; Combustion of 
Natural Gas; and Good Operating Practices 

PSD 
AA-301 Construction 

PM/PMIO/ BACJ': 0.003 gr/dscf and use of Baghouse (Silicon Grinding Permit Issued 111.12 
PM2.5 for PM control and Milling) November 27, 

2013 

AA-402 
PSD 

Construction BACT: Development of Dust Control Plan and AA-402a Permit Issued including measures to eliminate dust such as (Unpaved and Paved November 27, 111.17 PM/PMIO/ 
application of wet suppressants, watering, Roads and 2013 PM2.5 

speed reduction and vacuuming or P/antwide Trasnport 
sweeping, as required Fugitive Emissions) 
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,,,, 

Emission Point ~pplieable Condition Pollutafitt Limit/Standard 

Requirement Number Parameter 

PSD 
AA-403 Construction PM/PM10/ BACT: 0.003 gr/dscf and use of Baghouse 

(Slag Handling and Permit Issued 111.12 
Storage) November 27, 

PM2.5 for PM/PMJOIPM2.5 control 

2013 

PSD 

AA-404 
Construction PMIPMIO/ BACT: 0.01 gr/dscffor PM10/PM2.5 and the 
Permit Issued 111.36 

(Silica Fume Silo) 
November 27, 

PM2.5 use of Bin Vent Filter for PM Control 

2013 

40CFR 
60.262(b) and 

AA-404 
PSD Dust Handling Equipment Emissions shall 

(Silica Fume Silo) 
Construction 111.37 Opacity not exceed 10% 
Permit Issued 
November 27, 

2013 

PM/PMJO/ 
PM2.5 

PSD 
BACT: Good Combustion and Operating 

co Practices and Compliance with NSPS 1111 

Construction 
Permit Issued 111.38 voc 
November 27, 

2013 
NOx BACT: Good Combustion and Operating 

Practices; Compliance with NSPS 1111; and 

AA-501 S02 Use of Ultra Low Sulfur Diesel (ULSD) fuel 

(Emergency 
Generators) 40CFR 11139 Applicability 

60.4200(a)(2)(i) 

40 CFR 60.4206 111.40 Lifetime Requirements 

NSPS 

40CFR 111.41 
Subpart 1111 

Emission Standards 
60.4205(b) 

40CFR 111.42 Diesel Fuel Requirements 
60.4207(b) 

AA-000 40 CFR 64.2(a) 111.43 CAM Applicability 

(Entire Facility) 
*where applicable 

40 CFR 60.260 111.44 
NSPS Applicability 

Subpart Z 

40 CJ.'R MACT 

63.11524(a) and 111.45 Subpart Applicability 

(b)(2) yyyyyy 
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Emission Point Applica~J~····· Condition Pollutant/ Limit/Standard 
Requirement Number Parameter 

.. 

40CFR 
111.46 MACT Compliance Date (lJpon Startup) 63.11525(c) 

Subpart 
yyyyyy 

40CFR 
111.47 Emission Standards 63.11526 

AA-000 40CFR 
MACT 

(Entire Facility) 63.6585(a) and 
111.48 Subpart Compliance via NSPS Subpart IIII (c) via *where applicable 

63.6590(c) zzzz 

PSD 
III.49 Opacity No more than I 0% 

Construction 
Permit Issued 
November 27, 

2013 

APC-S-1, 
111.50 0.61bs/MMBTU or as otherwise limited by 

Section 3.4(a)(1) facility modification restrictions 

AA-405 
APC-S-1, 

111.51 PMIPM10 
E = 0.8808*1.o.J667 or as otherwise limited by 

(Insignificant 
Section 3.4(a)(2) facility modification restrictions. 

A ctivili es) 
APC-S-1, 0.2 grains/dscf of flue gas calculated to 12% *where applicable 

Section 3.8(a) 111.52 
C02 by volume 

APC-S-1, 
111.53 S02 4.81bs/MMBTU per hour or as otherwise 

Section 4.1(a) limited by facility modification restrictions 

PSD 

AA-000 Construction 
Provisions for Startup, Shutdown, and Permit Issued 111.56 SSM (Entire Facility) 

November 27, Malfunction Emissions 

2013 
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111.1 For Emission Point AA-000 (Entire Facility), the permittee shall limit the annual Silicon 

Production to no more than 84,096 tons per year (tpy) as determined for each consecutive 

12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.2 For Emission Point AA-000 (Entire Facility), the permittee shall limit Natural Gas 

Combustion to no more than 350,000 MMBtu per year (MMBTU/yr) as determined for each 

consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.3 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofNitrogen 

Oxides (NOx) to no more than 1,906.2 tpy as determined for each consecutive 12-month 

period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

lll.4 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Carbon 

Monoxide (CO) to no more than 1,444.3 tpy as determined for each consecutive 12-month 

period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.5 For Emission Point AA-000 (Entire Faciltiy), the permittee shall limit emissions of Sulfur 

Dioxide (S02) to no more than 2,170.1 tpy as determined for each consecutive 12-month 

period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.6 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofVolatile 

Organic Compounds (VOCs) to no more than 93.5 tpy as determined for each consecutive 

12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.7 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 

Particulate Matter/Particulate-} 0 (PM/PM-1 0) to no more than 81.8 tpy as determined for 

each consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 

2013) 

111.8 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 

Particulate Matter-2.5 to no more than 73.33 tpy as determined for each consecutive 12-

month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

III.9 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 

Hazardous Air Pollutants (HAPs) to no more than 9.90 tpy for any single HAP and 24.9 tpy 

for combined HAPs, as determined for each consecutive 12-month period. (Ref.: PSD 

Construction Permit Issued November 27, 2013) 

111.10 For Emission Points AA-10 I, AA-1 02, AA-1 03, and AA-1 04 (Coal, Wood, Quartz, and 

Limestone Storage Pile Material Handling Areas), the permittee shall implement as 

appropriate the following Best Management Practices for minimizes PM emissions (BACT 

for PM/PM10/PM2.5); 

(a) 
(b) 
(c) 

Install a 3-sided windscreen barrier (where technically feasible); 

Reduce drop heights; 
Use chemical stabilizers; 
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Use watering Techniques; and 
Develop and Implement a Fugitive Dust Control Plan 

(Ref.: PSD Construction Plan Issued Issuance Date) 

IILI I For Emission Point AA-1 0 I (Coal Storage Pile Material Handling), the permittee shall limit 
the Material Throughput Rate to no more than I 05, 120 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.12 For Emission Point AA-1 0 I a, AA-1 02a, AA-1 03a, AA-30 I, and AA-403 (Coal, Wood, and 
Quartz Conveyance, Silicon Grinding and Milling, and Slag Handling and Storage) the 
permittee shall limit PM/PM I O/PM2.5 emissions to no more than 0.003 grains per dry 
standard cubic foot (gr/dsct) and use a baghouse for PM/PM10/PM2.5 control (BACT for 
PM/PMIO/PM2.5). (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.13 For Emission Point AA-1 02 (Wood Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.14 For Emission Point AA-1 02b (Wood Chipper), the permittee shall operate with an enclosure 
that will minimize fugitive emissions and limit the hours of operations to minimize 
PM/PM 1 O/PM2.5 emissions (BACT for PM/PM I O/PM2.5). (Ref.: PSD Construction Permit 
Issued November 27, 20 13) 

111.15 For Emission Point AA-1 03 (Quartz Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.16 For Emission Point AA-1 04 (Limestone Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 183 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.17 For Emission Point AA-1 05 (Storage Piles Processing), the permittee shall implement a 
Dust Control Plan for minimizing PM/PM I O/PM2.5 emissions (BACT for 
PM/PM 1 O/PM2.5) which shall include as appropriate the following; 

(a) 
(b) 
(c) 
(d) 

Application of a wet suppressants; 
Watering Application; 
Spreed Reduction Implementation and Postings; and 
Vacuuming or Sweeping Methodologies 

(Ref.: PSD Construction Plan Issued Issuance Date) 

III .18 For Emission Point AA-1 06 (Storage Pile Wind Erosion), the permittee shall implement a 
Fugitive Dust Control Plan for minimizing PM/PM I O/PM2.5 emissions (BACT for 
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PM/PM I O/PM2.5) which shall include as appropriate the following for controlling Visible 

Emissions: 

(a) 
(b) 
(c) 

Water Application; 
Dust Suppressants; and 
Wind Screens 

(Ref.: PSD Construction Plan Issued Issuance Date) 

111.19 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit 

PM/PM 1 0/PM2.5 emissions to no more than 0.005 gr/dscf and use a baghouse for PM 

control (BACT for PM/PM10/PM2.5). (Ref.: PSD Construction Permit Issued November 

27, 2013) 

111.20 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 

Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 

Z and shall limit PM emissions to no more than 0.99 lb/MW-hr for determining compliance 

with 40 CFR 60, Subpart Z. (Ref.: 40 CFR 60.262(a)(1)) 

lii.21 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit emissions 

of Greenhouse Gases, expressed as Carbon Dioxide equivalent, to no more than 95,467 tpy 

per furnace and 381,866 tpy for all four furnaces combined, as determined for each 

consecutive 12-month period, and shall also use semi-enclosed furnaces and employ good 

operating and maintenance techniques (BACT for GHG (as C02e)). (Ref.: PSD 

Construction Permit Issued November 27, 2013) 

111.22 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit NOx 

emissions to no more than 45.0 lbs/ton as determined by a 3-hr rolling average period of 

Silicon produced (BACT for NOx). (Ref.: PSD Construction Permit Issued November 27, 

2013) 

111.23 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit CO 

emissions to no more than 34.0 lbs/ton, as determined by a 3-hr rolling average period of 

Silicon produced, and Utilize Good. Combustion and Operation Practices and Semi-Enclosed 

Furnaces (BACT for CO). (Ref.: PSD Construction Permit Issued November 27, 2013) 

ll1.24 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 

Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 

Z and shall limit CO emissions to no more than 20 volume percent on a dry basis for 

determining compliance with 40 CFR 60, Subpart Z. (Ref.: 40 CFR 60.263(a)). (Ref.: PSD 

Construction Permit Issued November 27, 20 13) 

111.25 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit S02 

emissions to no more than 52.0 lbs/ton, as determined by a 3-hr rolling average period of 

Silicon produced, and Utilize Low Sulfur Content Material where technically feasible 

(BACT for S02). (Ref.: PSD Construction Permit Issued November 27, 2013) 
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111.26 For Emission Point AA-20 1 (Submerged Arc Furnace), the permittee shall limit VOC 
emissions to no more than 2.4 lbs/ton, as determined by a 30-day rolling average period of 
Silicon produced, and Utilize Good Operating Practices (BACT for VOC). (Ref.: PSD 
Construction Permit Issued November 27, 2013) 

111.27 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 
Z and shall install, calibrate, maintain, and operate a Continuous Opacity Monitoring 
(COM) Device as specified in 40 CFR 60.264(a). (Ref.: 40 CFR 60.264(a)). 

III.28 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60- Subpart 
Z. and report as excess emissions all six-minute periods in which the average opacity is 3 
perrcent or greater leaving the control device (i.e., fabric filter) as required by the federally 
enforceable PSD Construction herein. For Emission Point AA-200 (Silicon Processing), the 
permittee shall have emissions of Opacity equal to or less than 6% exiting the roof vents or 
areas where the Silicon is melted and refined. (Ref.: 40 CFR 264(b) for AA-20 1 and PSD 
Construction Perrmit issued Issuance Date for AA-200 and AA-201) 

IIJ.29 For Emission Point AA-201a (Casting Frames), the permittee shall implement a system for 
ensuring that a system of Best Management Practices is implemented to minimize the 
generation offugitive particulate emissions (BACT for PM/PM10/PM2.5). (Ref.: PSD 
Construction Permit Issued November 27, 2013) 

111.30 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofNOx 
to no more than 0.08 lbs/MMBtu and utilize low NOx or equivalent burners/technology, 
combust clean fuel only and implement good combustion practices (BACT for NOx). (Ref.: 
PSD Construction Permit Issued November 27, 2013) 

111.31 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of 
Greenhouse Gases (GHG) to the following BACT emissions limitations (BACT for GHG): 

(a) Carbon Dioxide (C02) emissions to no more than 117 lb/MMBtu 
(b) Methane emissions to no more than 0.0022 lb/MMBtu 
(c) Nitrous Oxide emissions to no more than 0.0002 lb/MMBtu 
(d) Good Combustion Practices, Combustion ofNatura1 Gas Only, Periodic 

Maintenance, and energy efficient burner design including Low NOx burners 
or equivalent. 

(Ref.: PSD Construction Permit Issued November 27, 2013) 

111.32 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of 
PM/PM 1 O/PM2.5 to no more than 0.0076 lbs/MMBtu, combust natural gas only, and utilize 
good combustion practices (BACT for PM/PMIO/PM2.5). (Ref.: PSD Construction Permit 
Issued November 27, 2013) 
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III.33 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of CO to 

no more than 0.0840 lbs/MMBtu, combust natural gas only, and utilize good combustion 

practices (BACT for CO). (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.34 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofS02 

to no more than 0.0006 lbs/MMBtu, combust clean fuels only (i.e., natural gas only), and 

utilize good combustion practices (BACT for S02). (Ref.: PSD Construction Permit Issued 

November 27, 2013) 

111.35 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofVOC 

to no more than 0.0055 lbs/MMBtu, combust natural gas only, and utilize good combustion 

practices (BACT for VOC). (Ref.: PSD Construction Permit Issued November 27, 2013) 

111.36 For Emission Point AA-404 (Silica Fume Silo), the permittee shall limit emissions of 

PM/PM10/PM2.5 to no more than 0.01 gr/dscffor PM/PM10/PM2.5 and the use of Bin 

Vent Filter (BACT for PM/PM10/PM2/5). (PSD Construction Permit Issued November 27, 

2013) 

111.37 For Emission Point AA-404 (Silica Fume Silo), the permittee is subject to 40 CFR 

60.262(b) and shall1imit emissions of Opacity from the Dust Handling Equipment to no 

more than 10% at any time. (Ref.: 40 CFR 60.262(b)) 

lll.38 For Emission Point AA-501 (Emergency Generators), the permittee shall utilize Good 

Combustion and Operating Practices, utilize Ultra Low Sulfur Diesel (ULSD) Fuel, and 

comply with 40 CFR 60- Subpart Illl for demonstrating compliance with 

PM/PM10/PM2.5, CO, VOC, NOx, and S02. (BACT for PM/PM10/PM2.5, CO, and VOC 

is the Good Combustion and Operating Practices as well as complying with Subpart 1111 and 

BACT for NOx and S02 is Good Combustion and Operating Practices, compliance with 

Subpart 1111, and use ofULSD Fuel). (Ref.: PSD Construction Permit Issued November 27, 

2013) 

III.39 For Emission Point AA-501, the permittee is subject to 40 CFR 60- New Source 

Performance Standards for Stationary Compression Ignition Internal Combustion Engines 

(Subpart Illl), specifically 40 CFR 60.4200(a)(2)(i), and shall comply with the applicable 

provisions. (Ref.: 40 CFR 60.4200(a)(2)(i)) 

111.40 For Emission Point AA-50 l, the permittee is subject to 40 CFR 60.4206 and shall comply 

with the applicable provisions and achieve the emission standards over the life of the engine. 

(Ref.: 40 CFR 60.4206) 

Ill.41 For Emission Point AA-50 1, the permittee is subject to 40 CFR 4205(b) and shall comply 

with the applicable provision and shall achieve compliance with the emission standards. 

(Ref.: 40 CFR4205(b)) 
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111.42 For Emission Point AA-501, the permittee is subject to 40 CFR 4207(b) and shall comply with the Diesel Fuel Requirements of40 CFR 50.5IO(b). (Ref.: 40 CFR 40.4207(b)) 

111.43 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 64.2(a)
Compliance Assurance Monitoring (CAM) Provisions where applicable and the applicable CAM Plan is not due until the Title V Permit to Operate is due, which is specified herein, as a requirement upon certification of construction (i.e., Condition 1.16). (Ref.: 40 CFR 64.2(a)) 

111.44 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 60.260-Subpart Z, Standards of Performance for Ferroalloy Production Facilities and shall comply with the applicable provisions. (Ref.: 40 CFR 60.260) 

111.45 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 
63.11524(a) and (b)(2)- Subpart YYYYYY, National Emission Standards for Hazardous Air Pollutants for Area Sources: Ferroalloy Production Facilities and shall comply with the applicable provisions. (Ref.: 40 CFR 63.11524(a) and (b)(2)) 

III.46 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 
63.11525(c) and shall comply upon startup of the Ferroalloy Production Facility. (Ref.: 40 
CFR 63.11525(c)) 

Jl1.47 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63.11526 and shall comply with the following for demonstrating compliance with MACT YYYYYY: 

(a) 

(b) 

You shall not discharge to the atmosphere visible emissions (VE) from the 
control device that exceed 5 percent of accumulate occurrences in a 60-
minute observation period. 

You shall not discharge to the atmosphere fugitive PM emissions from the 
furnace building containing the electrometallurgical operations that exhibit 
opacity greater than 20 percent (6-minute average), except for one 6-minute 
average per hour that does not exceed 60 percent. 

(Ref.: 40 CFR 63.11 526) 

III.48 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63-
National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines and shall comply with this subpart by demonstrating 
compliance with the applicable provisions of 40 CFR 60- Subpart I Ill, as specified in 40 CFR 63.6585(a) and (c) via 63.6590(c). (Ref.: 40 CFR 63.6585(a) and (c) via 63.6590(c)) 

111.49 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Opacity to no more than I 0% at any time. (Ref.: PSD Construction Permit Issued November 27, 
2013) 
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111.50 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of 

ash and/or particulate matter from each fossil fuel burning installations ofless than 10 

million BTU per hour heat input shall not exceed 0.6 pounds per million BTU per hour heat 

input. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.D(1)(a).) 

111.51 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of 

ash and/or particulate matter from fossil fuel burning installations equal to or greater than 10 

mi1lion BTU per hour heat input but less than 10,000 million BTU per hour heat input shall 

not exceed an emission rate as determined by the relationship 

E = 0.8808*I.o.t 667 

where E is the emission rate in pounds per million BTU per hour heat input and I is the heat 

input in millions of BTU per hour. (Ref. II Miss. Admin Code Pt. 2, R. 1.3.D(l)(b).) 

III. 52 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the 

maximum discharge of particulate matter to exceed 0.2 grains per standard dry cubic foot of 

flue gas calculated to twelve percent (12%) carbon dioxide by volume for products of 

combustion. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.H(1).) 

111.53 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the 

maximum discharge of sulfur oxides from any fuel burning installations in which the fuel is 

burned primarily to produce heat or power by indirect heat transfer to exceed 4.8 

pounds(measured as sulfur dioxide) per million BTU heat input. (Ref. 11 Miss. Admin 

Code Pt. 2, R. 1.4.A(l).) 

Ill.54 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is only authorized to 

operate two (2) out ofthe four (4) Submerged Arc Furnaces at any given time and shall 

never operate all four combined Submerged Arc Furnaces at one time. (Ref.: PSD 

Construction issued Issuance Date) 

111.55 For Emission Pint AA-201 (Submerged Arc Furnaces), the permittee can formally request a 

modification to this permit to remove the restriction on the number of Submerged Arc 

Furnaces that can operate at any given time. To request elimination ofthis restriction via 

permit medication, the permittee must submit a demonstration to the MDEQ, EPA, and the 

FLM that operation of 3 or 4 Submerged Arc Furnaces simultaneously would not cause or 

contribute to a violation of the National Ambient Air Quality Standards (NAAQS), or 

exceed the visibility thresholds or deposition analysis thresholds (DAT) for Sipsey 

Wilderness or Mingo National Wildlife Refuge (both are federally mandated Class I areas). 

The applicant will follow EPA's Appendix W requirements and the 2010 Federal Land 

Managers' Air Quality Related Values Workgroup (FLAG) document for conducting an air 

quality impact evaluation to Class II and Class I areas, respectively. Operation of3 or 4 

Submerged Arc Furnaces at any given time can only occur after a PSD permit modification 

is issued by MDEQ. (Ref.: PSD Construction Permit Issued November 27, 2013) 
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111.56 For Emission Point AA-000 (Entire Facility), Startup and Shutdown emissions have been accounted for in the individual emission limitations for the facility including the BACT 
emission limitations, and therefore all emission point specific limits ofthe federally enforceable permit herein apply at all times including startup and shutdown. The necessary monitoring (i.e., Continuous Emissions Monitoring Systems, Perfonnance Testing) should validate the potential emissions when these events occur. Malfunction emissions are those emissions that would normally not occur because ofunforeseen instances and not part of any routine or normal method of operation as defined by 11 Miss. Admin. Code Pt. 2, Ch. I. 

(Ref.: PSD Construction Permit lssued November 27, 2013) 
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PART IV 

EMISSION POINT SPECIFIC MONITORING REQUIREMENTS 

Emisllion Point Applicable Condition Pollutant/ Monitoring aequirem~m .. • • 
Requirement Number Parameter 

IV.l 
Silicon Determine the Production for each 

Production consecutive 12-month period 

IV.2 
Natural Gas 

Determine the total Combustion Rate 
Combustion 

IV.3 Opacity 
Determine using Method 22 and then 

Method 9 if emissions are present 

Pretest 30-days prior to performance testing if 

IV.4 Conference/ requested by MDEQ upon 60 day advaDii:ed 

Protocol of Stack Test Protocol 

PSD Control Regular Maintenance shall be performed 
Construction IV.S 

AA-000 Permit Issued Equipment and kept in Jog form 

(Entire Facility) November 27, 
2013 IV.6 NOx 

IV.7 co 

IV.8 S02 

IV.9 voc Determine the Emission Rate for each 
consecutive 12 month period 

IV.IO PM/PM to 

IV.ll PM2.5 

JV.12 HAP 

IV.l3 
PMIPM10/ Implement and Develop a Oust Control Plan 

PSD PM2.5 for demonstrating compliance with BACT 

AA-101 Construction 

(Coal Storage Pile Permit Issued 

Material Handling) November 27, Material Determine the Material Throughput Rate 
2013 IV.I4 Throughput for each consecutive 12 month period 

Rate 

PSO 
Construction 

AA-IOla 
Permit Issued PM/PMIO/ Implement and Develop a Dust Control Plan 
November 27, IV.13 

(Coal Conveyance) 2013 
PM2.5 for demonstrating compliance with BACT 
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. 

Emission Point Applicable 1 • Con'dftion PoUutant/ Monitoring Requiremer~t 
Requirement· Number Parameter 1:. 

.· 

IV.l3 PMIPM10/ Implement and Develop a Dust Control Plan 
PSO PM2.5 for demonstrating compliance with BACT 

AA-102 Construction 
(Wood Storage Pile Permit Issued 
Material Handling) November 27, 

2013 Material 
Determine the Material Throughput Rate IV.14 Throughput 

for each consecutive 12 month period Rate 

AA-102a PSD 
(Wood Conveyance) Construction PMIPM10/ Implement and Develop a DWit Control Plan Permit Issued IV.I3 

PM2.5 for demonstrating compliance with BACT November 27, 
2013 

AA-102b PSD 
(Wood Chipper) Construction PM/PMlO/ Implement and Develop a Dust Control Plan Permit Issued IV.13 

PMB for demonstrating compliance with BACT November 27, 
2013 

AA-103 PSD PMIPMIO/ Implement and Develop a Dust Control Plan 
(Quartz Slorage Pile Construction IV.IJ 

PM2.5 for demonstrating compliance with BACT Material Handling) Permit Issued 
November 27, 

2013 Material 
Determine the Material Throughput Rate IV.14 Throughput 

for each consecutive 12 month period Rate 

AA-103a PSD 
(Quartz Construction PMIPM10/ Implement and Develop a Fugitive Dust 

Conveyance) Permit Issued IV.13 
PM2.5 Control Plan for demonstrating compliance 

November 27, with BACT 
2013 

AA-104 PMIPMIO/ Implement and Develop a Dust Control Plan (Limestone Storage PSD IV.13 
PM2.5 for demonstrating compliance with BACT Pile Material Construction 

Handling) Permit Issued 
November 27, Material Determine the Material Throughput Rate 2013 IV.14 Throughput 

for each consecutive 12 month period Rate 

AA-105 PSD PM/PM10/ 
Implement and Develop a Fugitive Dust 

(Storage Piles Construction IV.l3 
PM2.5 

Control Plan for demonstrating compliance 
Processing) Permit Issued with BACT 

November 27, 
2013 
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Emission J»oint Applicable Condition PoDutallt/ Monitoring Requirement 

Requirement Number Parameter 

PSD 
AA-106 Construction PMIPMIO/ 

(Storage Pile Wind . Permit Issued IV.I3 
Implement and Develop a Dust Control Plan 

Erosion) November 27, 
PM2.5 for demonstrating compliance with BACT 

2013 

IV.13 
PMIPMIO/ Implement and Develop a Dust Control Plan 

PSD PM2.5 for demonstrating compliance with BACT 

AA-201 Construction 
(Submerged Arc Permit Issued 

Furnaces) November 27, GHG Determine the C02e Emission Rate for each 
2013 IV.JS (as C02e) consecutive 12 month period 

NOx 
Installation and Operation of CEMS 

co 
PSD 

AA-201 Construction IV.16 
S02 

(Submerged Arc Permit Issued 
Furnaces) November 27, voc 

2013 
PM/PM tO Initial Performance Test for Demonstrating 

Operational Ranges 

PM2.5 

AA-201 40 CFR 60.264 
(Submerged Arc 

IV.I7 COMs Requirements 

Furnaces) 40 CFR 60.265 IV.t8 NSPS Monitoring of Operations 
Subpart Z 

40 CFR 60.266 IV.I9 
Compliance with Test Methods and 

Procedures 

40CFR IV.25 Monitoring 
63.11527(a) MACT 

Subpart 

40CFR IV.26 
yyyyyy Performance Testing and Compliance 

63.11528 Requirements 

PSD 
Construction 

AA-201a 
Permit Issued PM/PMIO/ lltilize Best Management Practices for 
November 27, IV.20 

(Casting Frames) 2013 
PM2.5 demonstrating compliance with BACT 
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EmlisiOta Point 
''···'·······. .·. ·.··?' ·i::··:, .. Applicable 1 tollditlon Pollutant/ Monitoring Requirlim~ Requirement Number Parameter 

NOx 

GHG 

PSD 
PM/PM to/ 

AA-202 Construction 
PM2.5 lJtilize Good Combustion Practices and 

(Ladle Prehenters) Permit Issued IV.21 Implement Maintenance Guidelines for 
November 27, demonstrating compliance with BACT 

2013 co 

S02 

voc 

AA-301 PSD 
(Silicon Grinding Construction 

PM/PMIO/ Implement and Develop a Dust Control Plan and Milling) Permit Issued JV.I3 
PM2.5 for demonstrating compliance with BACT November 27, 

2013 

AA-402 
PSD and AA-402a 

Construction (Unpaved and Paved 
Permit Issued IV.I3 PM/PMIO/ Implement and Develop a Dust Control Plan Roads and 
November 27, PM2.5 for demonstrating compliance with BACT Pfantwide Trasnport 

2013 Fugitive Emissions) 

PSD 
AA-403 Construction 

PM/PMJO/ Implement and Develop a Dust Control Plan (Slag Handling and Permit Issued IV.IJ 
PM2.5 for demonstrating compliance with BACT Storage) November 27, 

2013 

PSD 

AA-404 Construction 
PMIPMIO/ Implement and Develop a Dust Control Plan (Silica Fume Silo) Permit Issued IV.I3 

PM2.5 for demonstrating compliance with BACT November 27, 
201J 

AA-501 
PM/PMJO/ (Emergency 

PM2.5 Generators) 

PSD co 
Construction 

Implement Maintenance Guidelines for Permit Issued IV.22 voc 
November 27, demonstrating compliance with BACT 

2013 NOx 

S02 
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Emission Point Applicable Condlt19~ PoUutant/ Monitoring Requirement 

Requirement Number· Parameter ·.·· '·> .·. 

40 CFR 60.4209 IV.23 

AA-501 NSPS 
(Emergency 40CFR Subpart 1111 

Monitoring and Compliance Requirements 

Generators) 60.4211(a), (e), IV.24 
(f), and (g) 
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IV.l For Emission Point AA-000 (Entire Facility), the permittee shall determine the Silicon 
Produced for each consecutive I 2-month period by obtaining data from purchasing, 
processing, and production, and any other data necessary to determine the facility wide 
production rate as determined for each consecutive 12-month period, for demonstrating 
compliance with Condition Ill. I ofthe permit herein. (Ref.: PSD Construction Permit 
Issued November 27, 2013) 

IY.2 For Emission Point AA-000 (Entire Facility), the permittee shall determine the Natural Gas 
Combustion Rate total for each consecutive 12-month period by utilizing energy records, 
reports, and any other data necessary to determine the facility wide Natural Gas Combustion 
Rate for determining compliance with Condition Ill.2 ofthe permit herein. (Ref.: PSD 
Construction Permit l ssued November 27, 20 13) 

IV.3 For Emission Point AA-000 (Entire Facility), the permittee shall perform weekly Visual 
Emission Evaluations (VEEs/Observations) by Method 22, 40 CFR 60, Appendix A. 
Observations shall be conducted during daylight hours and while the equipment is in 
operation. If visible emissions are observed, excluding condensed water water vapor, the 
permittee shall: 

(a) 

(b) 

(c) 

Within 24 hours, take corrective action that eliminates the visible 
em1ss1ons or verify that the unit causing the emission and any 
associated air pollution control equipment are operating normally in 
accordance with desiggn and standards procedures, and under the same 
conditions in which compliance was achieved in the past, and 

If visible emissions are not eliminated, have a certified visual emissions 
observer determine compliance with the opacity standard using EPA 
Reference Method 9 within three business days, and 

Report the visible emissions as a potential deviation (or as a violation if 
demonstrated by EPA Reference Method 9) according to the reporting 
requirements ofthis permit. 

(Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Performance Test 
Protocol 60 days prior to any Performance Test. Upon receipt of the Performance Test 
Protocol, the MDEQ may request a Pretest Conference to discuss the Performance Testing 
at least 30 days in advance of the Performance Test to discuss the Peformance Test or 
Performance Test Protocol. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.5 For Emission Point AA-000 (Entire Facility), the permittee shall perform regular 
maintenance on the control equipment according to the manufacturer design and 
recommendations. This maintenance shall be kept in log form and made available to 
MDEQ during inspections. (Ref.: PSD Construction Permit Issued November 27, 2013) 
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IV.6 For Emission Point AA-000 (Entire Facility), the permittee shall determine the NOx 

emission rate as determined for each consecutive 12-month period by utilizing data obtained 

from CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data 

necessary to demonstrate compliance with Condition III.3 of the federally enforceable 

permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.7 For Emission Point AA-000 (Entire Facility), the permittee shall determine the CO emission 

rate as determined for each consecutive 12-month period by utilizing data obtained from 

CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary 

to demonstrate compliance with Condition III.4 of the federally enforceable permit herein. 

(Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.8 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the S02 emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from CEM, Stack/Performance Testing, Natural Gas Usage Records, 

and any other data necessary to demonstrate compliance with Condition Ill.S of the 

federally enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 

2013) 

IV.9 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the VOC emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition Ill.6 ofthe federally 

enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV. t 0 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the PM/PM10 emission rate as determined for each consecutive 12-month period 

by utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition lll.7 ofthe federally 

enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.l1 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the PM2.5 emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition III.8 of the federally 

enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.l2 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the HAP (Individual and Combined) emission rates as determined for each 

consecutive 12-month period by utilizing data obtained from Stack/Performance Testing, 

Natural Gas Usage Records, and any other data necessary to demonstrate compliance with 

Condition III.9 ofthe federally enforceable permit herein. (Ref.: PSD Construction Permit 

Issued November 27, 2013) 

IV.l3 For Emission Points AA-1 01 (Coal Storage Pile Material Handling), AA-1 01 a (Coal 

Conveyance), AA-102 (Wood Storage Pile Material Handling), AA-102a (Wood 
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Conveyance), AA~ I 02b (Wood Chipper), AA~ 103 (Quartz Storage Pile Material Handling), 
AA·I03a (Quartz Conveyance), AA·104 (Limestone Storage Pile Material Handling), AA· 
I 05 (Storage Piles Processing), AA-1 06 (Storage Pile Wind Erosion), AA·30 I (Silicon 
Grinding and Milling), AA·402 and AA-402a (Unpaved and Paved Roads and Plantwide 
Transport Fugitive Emissions), the permittee shall develop and implement a Dust Control 
Plan for demonstrating compliance with the individual BACT Limits for PM/PM10/PM2.5, 
specifically Conditions HI. III.IO, 111.12, 111.14, 111.17, and 111.18, ofthe federally 
enforceable permit herein. For each emission point that operates a baghouse, the permittee 
shall install, maintain, and operate a continuous pressure drop monitor to monitor and record 
the differential pressure at least every 15 minutes. For each baghouse, the permittee shall 
establish a pressure drop range based on stack test data, vendor information, operational 
history, and/or visual inspections that indicates proper operation of the baghouse. These 
pressure drop ranges shall be maintained at the facility and be made available upon request 
from MDEQ personnel. Should a pressure drop reading fall outside the established range, 
the permittee shall immediately inspect the baghouse to determine the cause ofthe excursion 
and return the baghouse to normal operating conditions. The emission point 10, date, time, 
length of the excursion, and reason for an excursion from an established pressure drop range 
shall be recorded and any corrective measures taken to restore the baghouse to normal 
operating conditions shall be noted. (Ref.: PSD Construction Permit Issued November 27, 
2013) 

JV.14 For Emission Points AA~IOI (Coal Storage Pile Material Handling), AA-102 (Wood 
Storage Pile Material Handling), AA-1 03 (Quartz Storage Pile Material Handling), and AA-
1 04 (Limestone Storage Pile Material Handling), the permittee shall determine the Material 
Throughput Rate as determined for each consecutive 12-month period by utilizing data 
obtained from Purchasing Records, Production Records, and any other data necessary to 
demonstrate compliance with Condition liLII, 111.13, III. IS, and Il1.16, of the federally 
enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV. IS For Emission Point AA-20 I (Submerged Arc Furnaces), the permitee shall determine the 
C02e emission rate as determined for each consecutive 12-month period by utilizing data 
obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data 
necessary to demonstrate compliance with Condition Ill. 21 of the federally enforceable 
permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.I6 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee shall install and 
operate a Continuous Emission Monitoring (CEM) System on the furnace baghouses for 
monitoring NOx, CO, and S02 immediately upon operation ofthe furnaces and not 
beginning operation as defined by Condition 1.15 ofthe federally enforceable permit herein 
(i.e, for the purpose of this permit and this condition specifically, the furnace baghouses will 
be treated as stand-alone units so that the CEMS will be installed sooner rather than later 
with regard to monitoring and compliance). The CEMS shall meet the applicable 
performance specification required by 40 PART 60, Appendix B, the applicable quality 
assurance procedures required by 40 CFR Part 60, Appendix F, and the requirements of 40 
CFR 60.13. In lieu of the requirements of 40 CFR Part 60, Appendix F, 5.1.1, 5.1.3, and 
5.1.4, the permittee may conduct either a Relative Accuracy Audit (RAA) or a Relative 
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Accuracy Test Audit (RATA) on each CEMs at least once every three (3) years. The 

permittee shall conduct Cylinder Gas Audits (CGA) each calendar quarter during which a 

RAA or a RAT A is not performed. A CEMS is not required for PM, PM 10, PM2.5 and 

VOC, but rather the permittee is required to perform an initial stack test within 180 days of 

reaching maximum production (not to exceed three years from start-up of Phase I ofthe 

fac i I ity) and develop operational ranges for demonstrating camp liance with the PM, PM 10, 

PM2.5 and VOC BACT limits. The permittee shall utilize Method 5 for PM/PM I 0, Method 

201A for PM2.5, and Method 25A for VOC. The permittee shall repeat the performance if 

the facility's operations change such that the operational ranges would no longer be valid for 

determining compliance with the PM, PMl 0, PM2.5 or VOC BACT limits. The permittee 

may be required to repeat the Operation Range Performance Test at the MDEQ's discretion 

and request at any time during the Operating Permit (Title V) Term if the MDEQ determines 

necessary. During the performance test, the permittee shall monitor the following: 

(a) 
(b) 

(c) 
(d) 

Charge Weights and Materials, Tap Weights, and Materials; 

Heat Times, including Start and Stop Times, and a log of Process Operations, 

Including periods of no Operations during testing; 

Control Device Operation Log; and 

Continuous Monitor or Reference Method 9 data which is required to be 

performed and documented during said Performance Test. 

In the event that the CEMS fails* so that the permittee cannot collect emissions data for 

NOx, CO, and S02, the permittee will performance test for NOx, CO, and S02 at a 

frequency of no less than monthly until such time that the CEMS system is performing to 

the manufacturer design and specification as required and specified in the above condition. 

*Failure ofthe CEMS is to be determined by the staffofthe MDEQ so that the permittee 

must expediently and readily develop a means of correcting the systems for collecting and 

measuring emissions in a timely manner. 

(Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.17 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 

60.264 and shall comply with the following emissions monitoring requirements for 

demonstrating compliance: 

(a) The permittee is subject to the provisions ofthis subpart shall install, 

calibrate, maintain and operate a continuous monitoring system for 

measurement of the opacity of emissions discharged into the atmosphere 

from the control device(s). 

(b) For the purpose of reports required under 40 CFR 60.7(c), the permittee shall 

report as excess emissions all six-minute periods in which the average 

opacity is 15 percent or greater. 

(c) The permittee subject to the provisions ofthis subpart shall submit a written 
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report of any product change to the DEQ. Reports of product changes must 
be postmarked not later than 30 days after implementation of the product 
change. 

(Ref.: 40 CFR 60.264) 

IV.l8 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.265 and shall monitor the following operations for demonstrating compliance: 

(a) The permittee of any electric submerged arc furnace subject to the 
provisions of this subpart shall maintain daily records of the following 
information: 

( l) Product being produced. 
(2) Description of constituents of furnace charge, including the quantity, 

by weight. 
(3) Time and duration of each tapping period and the identification of 

material tapped (slag or product.) 
( 4) All furnace power input data obtained under paragraph (b) of this 

section. 
(5) All flow rate data obtained under paragraph (c) ofthis section or all 

fan motor power consumption and pressure drop data obtained under 
paragraph (e) ofthis section. 

(b) The permittee subject to the provisions of this subpart shall install; calibrate, 
maintain, and operate a device to measure and continuously record the 
furnace power input. The furnace power input may be measured at the output 
or input side of the transformer. The device must have an accuracy of ±5 
percent over its operating range. 

(c) The permittee subject to the provisions of this subpart shall install, calibrate, 
and maintain a monitoring device that continuously measures and records the 
volumetric flow rate through each separately ducted hood ofthe capture 
system, except as provided under paragraph (e) ofthis section. The permittee 
of an electric submerged arc furnace that is equipped with a water cooled 
cover which is designed to contain and prevent escape ofthe generated gas 
and particulate matter shall monitor only the volumetric flow rate through the 
capture system for control of emissions from the tapping station. The 
permittee may install the monitoring device(s) in any appropriate location in 
the exhaust duct such that reproducible flow rate monitoring will result. The 
flow rate monitoring device must have an accuracy of± 10 percent over its 
normal operating range and must be calibrated according to the 
manufacturer's instructions. The DEQ may require the permittee to 
demonstrate the accuracy of the monitoring device relative to Methods I and 
2 of appendix A to this part. 
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(d) When performance tests are conducted under the provisions of 40 CFR 60.8 

of this part to demonstrate compliance with the standards under 40 

CFR 60.262(a) (4) and (5), the volumetric flow rate through each separately 

ducted hood of the capture system must be determined using the monitoring 

device required under paragraph (c) ofthis section. The volumetric flow rates 

must be determined for furnace power input levels at 50 and I 00 percent of 

the nominal rated capacity of the electric submerged arc furnace. At all times 

the electric submerged arc furnace is operated, the permittee shall maintain 

the volumetric flow rate at or above the appropriate levels for that furnace 

power input level determined during the most recent performance test. If 

emissions due to tapping are captured and ducted separately from emissions 

ofthe electric submerged arc furnace, during each tapping period the owner 

or operator shall maintain the exhaust flow rates through the capture system 

over the tapping station at or above the levels established during the most 

recent performance test. Operation at lower flow rates may be considered by 

the DEQ to be unacceptable operation and maintenance of the affected 

facility. The owner or operator may request that these flow rates be 

reestablished by conducting new performance tests under 40 CFR 60.8 of this 

part. 

(e) The permittee may as an alternative to paragraph (c) of this section determine 

the volumetric flow rate through each fan of the capture system from the fan 

power consumption, pressure drop across the fan and the fan performance 

curve. Only data specific to the operation ofthe affected electric submerged 

arc furnace are acceptable for demonstration of compliance with the 

requirements of this paragraph. The permittee shall maintain on file a 

permanent record ofthe fan performance curve (prepared for a specific 

temperature) and shall: 

(I) Install, calibrate, maintain, and operate a device to continuously 

measure and record the power consumption ofthe fan motor 

(measured in kilowatts), and 

(2) Install, calibrate, maintain, and operate a device to continuously 

measure and record the pressure drop across the fan. The fan power 

consumption and pressure drop measurements must be synchronized 

to allow real time comparisions ofthe data. The monitoring devices 

must have an accuracy of ±5 percent over their normal operating 

ranges. 

(t) The volumetric flow rate through each fan of the capture system must be 

determined from the fan power consumption, fan pressure drop, and fan 

performance curve specified under paragraph (e) ofthis section, during any 

performance test required under 40 CFR 60.8 to demonstrate compliance 

with the standards under 40 CFR 60.262(a)(4) and (5). The permittee shall 

determine the volumetric flow rate at a representative temperature for furnace 

power input levels of 50 and 100 percent of the nominal rated capacity of the 
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electric submerged arc furnace. At all times the electric submerged arc 
furnace is operated, the owner or operator shall maintain the fan power 
consumption and fan pressure drop at levels such that the volumetric flow 
rate is at or above the levels established during the most recent performance 
test for that furnace power input level. If emissions due to tapping are 
captured and ducted separately from emissions ofthe electric submerged arc 
furnace, during each tapping period the owner or operator shall maintain the 
fan power consumption and fan pressure drop at levels such that the 
volumetric flow rate is at or above the levels established during the most 
recent performance test. Operation at lower flow rates may be considered by 
the DEQ to be unacceptable operation and maintenance of the affected 
facility. The permittee may request that these flow rates be reestablished by 
conducting new performance tests under 40 CFR 60.8. The DEQ may require 
the owner or operator to verify the fan performance curve by monitoring 
necessary fan operating parameters and determining the gas volume moved 
relative to Methods I and 2 of appendix A to this part. 

(g) All monitoring devices required under paragraphs (c) and (e) ofthis section 
are to be checked for calibration annually in accordance with the procedures 
under 40 CFR 60. I 3(b). 

(Ref.: 40 CFR 60.265) 

IV.I9 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.266 and shall comply with the following Test Methods and Procedures: 

(a) During any performance test required in 40 CFR 60.8, the permittee shall not 
allow gaseous diluents to be added to the effluent gas stream after the fabric 
in an open pressurized fabric filter collector unless the total gas volume flow 
from the collector is accurately determined and considered in the 
determination of emissions. 

(b) In conducting the performance tests required in 40 CFR 60.8, the permittee 
shall use as reference methods and procedures the test methods in appendix 
A ofthis part or other methods and procedures as specified in this section, 
except as provided in 40 CFR 60.8(b). 

(c) The permittee shall determine compliance with the particulate matter 
standards in 40 CFR 60.262 as follows: 

(I) The emission rate (E) ofparticulate matter shall be computed for each 
run using the following equation: 

E=[(t.c.Q,. )}(PK) 
where: 
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E=emission rate of particulate matter, kg/MW-hr (1 b/MW-hr). 

n=total number of exhaust streams at which emissions are quantified. 

Csi =concentration of particulate matter from exhaust stream "i", g/dscm 

(gr/dscf). 
Qsdi =volumetric flow rate of effluent gas from exhaust stream "i", dscrnlhr 

(dscf/hr). 
P=average furnace power input, MW. 

K=conversion factor, 1000 g/kg (7000 gr/lb). 

(2) Method 5 shall be used to determine the particulate matter 

concentration (Csi) and volumetric flow rate (Qscti) ofthe effluent gas, 

except that the heating systems specified in sections 2.1.2 and 2.1.6 

are not to be used when the carbon monoxide content of the gas 

stream exceeds 10 percent by volume, dry basis. If a flare is used to 

comply with 40 CFR 60.263, the sampling site shall be upstream of 

the flare. The sampling time shall include an integral number of 

furnace eye les. 

(i) When sampling emissions from open electric submerged arc 

furnaces with wet scrubber control devices, sealed electric 

submerged arc furnaces, or semienclosed electric arc furnaces, 

the sampling time and sample volume for each run shall be at 

least 60 minutes and 1.80 dscm (63.6 dscf). 

(ii) When sampling emissions from other types of installations, 

the sampling time and sample volume for each run shall be at 

least 200 minutes and 5.66 dscm (200 dscf). 

(3) The measurement device of 40 CFR 60.265(b) shall be used to 

determine the average furnace power input (P) during each run. 

(4) Method 9 and the procedures in 40 CFR 60.11 shall be used to 

determine opacity. 
(5) The emission rate correction factor, integrated sampling procedure of 

Method 38 shall be used to determine the CO concentration. The 

sample shall be taken simultaneously with each particulate matter 

sample. 

(d) During the particulate matter run, the maximum open hood area (in hoods 

with segmented or otherwise moveable sides) under which the process is 

expected to be operated and remain in compliance with all standards shall be 

recorded. Any future operation ofthe hooding system with open areas in 

excess ofthe maximum is not permitted. 
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(e) To comply with 40 CFR 60.265 (d) or (t), the permittee shall use the 
monitoring devices in 40 CFR 60.265 (c) or (e) to make the required 
measurements as determined during the performance test. 

(Ref.: 40 CFR 60.266) 

JV.20 For Emission Point AA-201a (Casting Frames), the permittee shall utilize Best Management 
Practices for demonstrating compliance with the minimization of fugitive particulate 
emissions as required by Condition 111.29 ofthe federally enforceable permit herein. (Ref.: 
PSD Construction Permit Issued November 27, 2013) 

JV.21 For Emission Point AA-202 (Ladle Preheaters), the permittee shall utilize Good Combustion 
Practices and Implement Maintenance Guidelines for demonstrating compliance with the 
NOx, GHG, PM/PM I O/PM2.5, CO, S02, and VOC BACT Limits as described in 
Conditions 111.29, lll.30, lll.31, III.32, Hl.33, and 111.34 of the federally enforceable permit 
herein. (Ref.: PSD Construction Permit Issued November 27, 20 13) 

IV.22 For Emission Point AA-50 I (Emergency Generators), the permittee shall implement 
Maintenance Guidelines for demonstrating compliance with PM/PMIO/PM2.5, CO, VOC, 
NOx, and S02 BACT limits as described in Condition III.37 ofthe federally enforceable 
permit herein. (Ref.: PSD Construction Permit Issued November 27, 2013) 

IV.23 For Emission Point AA-501 (Emergency Generators), ifthe permittee is subject to the 
monitoring provisions then the permittee shaH also comply with the Monitoring and 
Compliance Requirements of 40 CFR 60.4209 and either comply by installing a non
resettable hour meter or a diesel particulate filter with a backpressure monitor. (Ref.: 40 
CFR 60.4209) 

IV.24 For Emission Point AA-501 (Emergency Generators), ifthe permittee is subject to the 
emissions standards of 40 CFR 60- Subpart IIII, the permittee shall comply with the 
requirements of 40 CFR 60.4211 (a), (c), (t), and (g)). (Ref.: 40 CFR 60.4211 (a), (c), (t), and 
(g)) 

IV.25 For Emission Point AA-201 (Submerged Arc Furnacec), the permittee is subject to the 
monitoring provision of 40 CFR 63, Subpart YYYYYY and shall comply with the 
following: 

(a) Each EAF equipped with fabric filters -

(I) Visual monitoring. The permittee shall perform visual monitoring of 
the monovent or fabric filter outlet stack(s) for any VE according to 
the schedule specified in paragraphs (a)(l)(i) and (a)(J)(ii) ofthis 
section. 



Case: 25CH1:14-cv-000297 Document#: 2 Filed: 03/07/2014 Page 43 of 147 

Page 34 of43 
Permit No. 2640-00060 

(i) Daily visual monitoring. Perform visual determination of 

fugitive emissions once per day, on each day the process is in 

operation, during operation ofthe process. 

(ii) Weekly visual monitoring. If no visible fugitive emissions are 

detected in consecutive daily visual monitoring performed in 

accordance with paragraph (a)(l )(i) of this section for 90 days 

of operation of the process, the permittee may decrease the 

frequency of visual monitoring to once per calendar week of 

time the process is in operation, during operation of the 

process. lfvisible fugitive emissions are detected during these 

inspections, the permittee shall resume daily visual monitoring 

of that operation during each day that the process is in 

operation, in accordance with paragraph (a)( 1 )(i) of this 

section until the permittee satisfies the criteria of this section 

to resume conducting weekly visual monitoring. 

(2) If the visual monitoring reveals the presence of any VE, the permittee 

shall conduct a Method 22 (appendix A-7 of 40 CFR part 60) test 

following the requirements of 40 CFR 63.11528(b)(1) within 24 

hours of determining the presence of any VE. 

(3) If you own or operate an existing affected source, the permittee shall 

install, operate, and maintain a bag leak detection system for each 

fabric filter as an alternative to the monitoring requirements in 

paragraph (a)(l) of this section. If the permittee owns or operates a 

new affected source, the permittee shall install, operate, and maintain 

a bag leak detection system for each fabric filter according to the 

requirements in paragraphs (a)(3)(i) through (a)(3)(vii) of this section. 

Such source is not subject to the requirements in paragraphs (a)(l) 

and (a)(2) ofthis section. 

(i) The system must be certified by the manufacturer to be 

capable of detecting emissions of PM at concentrations of 10 

milligrams per actual cubic meter (0.00044 grains per actual 

cubic foot) or less. 

(ii) The bag leak detection system sensor shall provide output of 

relative PM loadings and the owner or operator shall 

continuously record the output from the bag leak detection 

system using a strip chart recorder, data logger, or other 

means. 
(iii) The system must be equipped with an alarm that will sound 

when an increase in relative PM loadings is detected over the 

alarm set point established in the operation and maintenance 

plan, and the alarm must be located such that it can be heard, 

seen, or otherwise detected by the appropriate plant personnel. 
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(iv) The initial adjustment ofthe system must, at minimum, 
consist of establishing the baseline output by adjusting the 
sensitivity (range) and the averaging period ofthe device, and 
establishing the alarm set points. lfthe system is equipped 
with an alarm delay time feature, the permittee shall also must 
establish a maximum reasonable alarm delay time. 

(v) Following the initial adjustment, do not adjust the sensitivity 
or range, averaging period, alarm set point, or alarm delay 
time, except that, once per quarter, the permittee may adjust 
the sensitivity ofthe bag leak detection system to account for 
seasonal effects including temperature and humidity. 

(v) For fabric filters that are discharged to the atmosphere through 
a stack, the bag leak detector sensor shall be installed 
downstream of the fabric filter and upstream of any wet 
scrubber. 

(vi) Where multiple detectors are required, the system's 
instrumentation and alarm may be shared among detectors. 

( 4) When operating a bag leak detection system, if an alarm sounds, 
conduct visual monitoring ofthe monovent or fabric filter outlet 
stack(s) as required in paragraph (a)(l) ofthis section within 1 hour. 
If the visual monitoring reveals the presence of any VE, the permittee 
shall conduct a Method 22 test following the requirements of 40 CFR 
63.11528(b)( 1) within 24 hours of determining the presence of any 
VE. 

(5) The permittee shall prepare a site-specific monitoring plan for each 
bag leak detection system. The permittee shall operate and maintain 
each bag leak detection system according to the plan at all times. 
Each plan must address all ofthe items identified in paragraphs 
(a)(S)(i) through (a)(S)(v)ofthis section. 

(i) Installation ofthe.bag leak detection system. 
(ii) Initial and periodic adjustment ofthe bag leak detection 

system including how the alarm set-point and alarm delay 
time will be established. 

(iii) Operation of the bag leak detection system including quality 
assurance procedures. 

(iv) Maintenance ofthe bag leak detection system including a 
routine maintenance schedule and spare parts inventory list. 

(v) How the bag leak detection system output will be recorded 
and stored. 

(Ref.: 40 CFR 63.11527(a)) 
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IV.26 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject 40 

63.11528 and shall comply with the Performance Testing and Compliance Requirements as 

follows: 

(a) Initial compliance demonstration deadlines. The permittee shall conduct an 

initial Method 22 (appendix A-7 of 40 CFR part 60) test following the 

requirements of paragraph (b)(l) ofthis section of each existing 

electrometallurgical operation control device and an initial Method 9 

observation following the requirements of paragraph (c)( I) ofthis section 

from the furnace building due to electrometallurgical operations no later than 

60 days after your applicable compliance date. For any new 

electrometallurgical operation control device, the permittee shall conduct an 

initial Method 22 test following the requirements of paragraph (b)(l) of this 

section within 15 days of startup of the control device. 

(b) Visible emissions limit compliance demonstration. 

(1) The permittee shall conduct a Method 22 (appendix A-7 of40 CPR 

part 60) test to determine that VE from the control device do not 

exceed the emission standard specified in 40 CFR 63.11 S26(a). For a 

fabric filter, conduct the test for at least 60 minutes at the fabric filter 

monovent or outlet stack(s), as applicable. For a wet scrubber, 

conduct the test for at least 60 minutes at the outlet stack(s). 

(2) The permitee shall conduct a semiannual Method 22 test using the 

procedures specified in paragraph (b)(l) of this section. 

(c) Furnace building opacity. 

( 1) The permittee shall conduct an opacity test for fugitive emissions 

from the furnace building according to the procedures in 40 CFR 

63.6(h) and Method 9 (appendix A-4 of 40 CPR part 60). The test 

shall be conducted for at least 60 minutes and shall include tapping 

the furnace or reaction vessel. The observation shall be focused on the 

part of the building where electrometallurgical operation fugitive 

emissions are most likely to be observed. 

(2) Conduct subsequent Method 9 tests no less frequently than every 6 

months and each time the permittee makes a process change likely to 

increase fugitive emissions. 
(3) After the initial Method 9 performance test, as an alternative to the 

Method 9 performance test, the permittee may monitor VE using 

Method 22 (appendix A-7 of 40 CPR part 60) for subsequent semi

annual compliance demonstrations. The Method 22 test is successful 

if noVE are observed for 90 percent of the readings over the furnace 

cycle (tap to tap) or 60 minutes, whichever is longer. lfVE are 

observed greater than 10 percent ofthe time over the furnace cycle or 

60 minutes, whichever is longer, then the facility shall conduct 

another test as soon as possible, but no later than 15 calendar days 
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after the Method 22 test using Method 9 (appendix A-4 of 40 CFR 
part 60) as specified in paragraph (c)(l) ofthis section. 
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RECORDKEEPING AND/OR REPORTING REQUIREMENTS 

::. 
Condi*ion Emission Point Applicable PoUutantl Recordkeeping and/or Reporting 

Requirement Number Parameter Requirement 

V.l 
Performance Submit Results no later than 60 days 

Testing following actual test 

V.2 
Natural Gas Maintain Records and Submit Semi-Annual 

Combustion Records of Usage Rate 

Silicon 
Maintain All Records and Submit a Semi-

V.3 Production 
Annual Production Report for each 

consecutive 12-month period 

NOx 
PSD 

AA-000 
Construction co 
Permit Issued 

(Entire Facility) November 27, 
2013 

S02 
Maintain All Records and Submit Semi-

VOC Annually to Demonstrate Compliance with 

V.4 
consecutive 12-month period Individual and 

PMIPMIO Combined Emission Limitations and/or 

Individual and Combined BACT Emission 

PM2.5 
Limitation 

HAP 

GHG 
(C02e) 

PM/PMIO/ 
Submit Semi-Annual Reports that the 

AA-100 PSD V.5 PM2.5 
permittee is incompliance with the Dust 

(Raw Material Construction 
Control Plan 

Receiving and Permit Issued 

Handling November 27, Material Semi-Annual Report the Material 

Operations) 2013 V.6 Throughput Throughput Rate for each consecutive 12 

Rate month period 

NOx 

V.7 co Submit Semi-Annual Report of Emission 

from CEMs Data 

PSD S02 

AA-201 Construction 

(Submerged Arc Permit Issued voc 
Furnaces) November 27, 

2013 Submit Semi-Annual Report of Emissions 

V.8 utilizing Data obtained from Performance 

PM/PMIO/ Testing 

PM2.5 



Case: 25CH1:14-cv-000297- Document#: 2 Filed: 03/07/2014 Page 48 of 147 

Page 39 of43 
Permit No. 2640-00060 

Emission Point Applicable Condition Pollutant/ Reeordkeeplna: and/or Reporting ·· .. : ... , ·.·.· .. '! Requirement Number Parameter · Rtqulrement 

AA-201 40CFR 
NSPS (Submerged Arc 60.264(c) V.9 

Subpart Z Product Change Notification Report Furnaces) 

AA-301 PSD 
(Silicon Grinding Construction 

PM/PMIO/ Maintain and Submit Semi-Annual Reports and Milling) Permit Issued v.s 
PM2.5 that the permittee is in compliance with the November 27, Dust Control Plan 2013 

AA-402 
PSD and AA-402a 

(Unpaved and Pavetl 
Construction 

PM!PMIO/ Submit Semi-Annual Reports that the 
Roads and Permit Issued v.s 

PM2.5 permittee is incompliance with the Dust 
Plantwide Tra:rnport November 27, Control Plan 
Fugitive Emi:rsion:r) 2013 

PSD 
AA-403 Construction 

PM/PM tO/ Submit Semi-Annual Reports that the (Slag Handling and Permit Issued v.s 
PM2.5 permittee is incompliance with the Dust Storage) November 27, Control Plan 

2013 

PSD 

AA-404 Construction 
PM/PM tO/ Submit Semi-Annual Reports that the 

(Silica Fume Silo) Permit Issued v.s 
PM2.5 permittee is Incompliance with the Dust November 27, Control Plan 

2013 

NOx 

co PSD 
AA-501 Construction 

S02 Maintain and Submit Semi-Annual Reports (Emergency Permit Issued V.10 of Emissions and Use of Low Sulfur Fuel Oil Generators) November 27, 
voc for each consecutive 12-month period 2013 

PM/PMIO/ 
PM2.5 

40CFR 
V.II Initial Notification 63.11529(a) 

40CFR 
V.l2 Notification of Compliance Status AA-000 63.11529(b) MACT 

(Entire Facility) Subpart 
*where applicable 40CFR 

V.IJ 
YYYYYY 

Annual Compliance Certification 63.1 1529(c) 

40CFR 
63.11529(d) V.l4 Recordkeeping Requirements 
through (g) 
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Y.l For Emission Point AA-000 (Entire Facility), the permittee shall submit all required 

performance testing results no later than 60 days from the actual performance test. (Ref.: PSD 

Construction Permit Issued November 27, 2013) 

V.2 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 

be able to demonstrate sufficiently that the permittee is in compliance with the natural gas 

usage limitations and recordkeeping requirements for the previous consecutive 12-month 

period of the federally enforceable permit herein and for demonstrating that good combustion 

practices were implemented. (Ref.: PSD Construction Permit Issued November 27, 2013) 

V.3 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 

be able to demonstrate sufficiently that the permittee is in compliance with the Silicon 

production limitation for the previous consecutive 12-month period of the federally enforceable 

permit herein. (Ref.: PSD Construction Permit issued Issuanace Date) 

V.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 

be able to demonstrate sufficiently that the permittee is in compliance with the facility wide 

and individual BACT limits for NOx, CO, S02, VOC, PM/PMIO/PM2.5, HAP, and GHG (as 

C02e) for the previous consecutive 12-month period ofthe federally enforceable permit 

herein. (Ref.: PSD Construction Permit Issued November 27, 20 13) 

V.5 For Emission Point AA-100 (Raw Material Receiving and Handling Operations), AA-301 

(Silicon Grinding and Milling), AA-403 (Slag Handling and Storage), AA-402 and AA-402a 

(Unpaved Roads and Paved Roads and Plantwide Transport ofFugitive Emisisons) and AA-

404 (Silica Fume Silo), the permittee shall submit semi-annual reports certifying that the 

permittee implemented and followed its Dust Control Plan for minimizing PM/PMIO/PM2.5 

emissions for the previous consecutive 12-month period for demonstrating compliance with the 

federally enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 

2013) 

V.6 For AA-1 00 (Raw Material Receiving and Handling Operations), the permittee shall submit 

semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance 

with the Material Throughput Rate Limitation for the previous consecutive 12-month period of 

the federally enforceable permit herein. (Ref.: PSD Construction Permit Issued November 27, 

2013) 

V .7 For AA·20 1 (Submerged Arc Furnaces), the permittee shall submit semi-annual records to be 

able to demonstrate sufficiently that the permittee is in compliance with the NOx, CO, and 802 

emission rates for the previous consecutive 12-month period of the federally enforceable 

permit herein, utilizing the CEMS technology· data as described and required monitoring in 

Section IV. lfthis data is unavailable then the data ofthe contingency plan will be used to 

demonstrate compliance so that the permittee can demonstrate its emission rate for these 

pollutants at any given time to the MDEQ for demonstrating compliance with the individual 

BACT emission limits. 
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V.8 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee shall submit semi
annual records to be able to demonstrate sufficiently that the permittee is in compliance with 
the VOC and PM/PM I O/PM2.5 emission limitations for the previous consecutive 12-month 
period ofthe federally enforceable permit herein. The permittee shall utilize performance test 
data and/or operational range data from the performance test and any other data for 
demonstrating compliance with the emission limitation. (Ref.: PSD Construction Permit Issued 
November 27, 20 13) 

V.9 For Emission Point AA-201 (Submerged Arc Furnace), the permitte shall comply with 40 CFR 
60, Subpart Z and submit a written report of any product change to the MDEQ no later than 30 
days after implementation ofthe product change. (Ref.: 40 CFR 60.264(c)) 

V.IO For Emission Point AA-50 1 (Emergency Generators), the permitee shall submit semi-annual 
records to be able to demonstrate sufficiently that the permittee is in compliance with the NOx, 
CO, S02, VOC, PM/PM I O/PM2.5 emission limitations of the federally enforceable permit 
herein for the previous consecutive 12-month period and is using Ultra Low Sulfur Diesel 
(ULSD) Fuel. (Ref.: PSD Construction Permit Issued November 27, 2013) 

V.ll For Emission Point AA-000 (Entire Facility), the permittee shall notify the MDEQ no later 
than 120 days following startup ofthe affected source that the permitee is subject to 40 CFR 63 
-Subpart YYYYYY as specified by 40 CFR CFR 63.11529(a). (Ref.: 40 CFR 63.11529(a)) 

V.l2 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Notification of 
Compliance Status within as required by 40 CFR 63.11529(b). This notification must include 
the following: 

(a) The results of Method 22 (appendix A-7 of 40 CFR part 60) test for VE as required by 40 
CFR 63.11528(a); 

(b) If the permittee has installed a bag leak detection system, documentation that the system 
satisfies the design requirements specified in 40 CFR 63.11527(a)(3) and that the permittee 
has prepared a site-specific monitoring plan that meets the requirements specified in 40 
CFR 63.11527(a)(5); 

(c) The results of the Method 9 (appendix A-4 of 40 CFR part 60) test for building opacity as 
required by 40 CFR 63.11528(a). 

(Ref.: 40 CFR 63.11529(b)) 

V.l3 For Emission Point AA-000 (Entire Facility), the permittee shall comply with 40 CFR 
63.11529(c) and submit an annual certification of compliance according to the following: 

(a) The results of any daily or weekly visual monitoring events required by 40 
CFR 63.ll527(a)( 1) and (b)(l ), alarm-based visual monitoring at sources 
equipped with bag leak detection systems as required by 40 
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CFR 63.ll527(a)( 4), or readings outside of the operating range at sources 

using CPMS on wet scrubbers required by 40 CFR 63.ll527(b)(4). 

The results of the follow up Method 22 (appendix A-7 of 40 CFR part 60) 

tests that are required if VE are observed during the daily or weekly visual 

monitoring, alarm-based visual monitoring, or out-of-range operating 

readings as described in paragraph (a) ofthis section. 

The results of the Method 22 (appendix A-7 of 40 CFR part 60) or Method 9 

(appendix A-4 of 40 CFR part 60) tests required by 40 CFR 63.11528(b) and 

(c), respectively. 

If the permittee operates a bag leak detection system for a fabric filter or a 

CPMS for a wet scrubber, submit annual reports according to the 

requirements in 40 CFR 63.IO(e) and include summary information on the 

number, duration, and cause (including unknown cause, if applicable) for 

monitor downtime incidents (other than downtime associated with zero and 

span or other calibration checks, if applicable). 

V .14 For Emission Point AA-000 (Entire Facility), the permittee shall keep records as specified in 

40 CFR 63.11529(d) through (g) as follows for demonstrating complying with the 

Recordkeeping Requirements of 40 CFR 63-Subpart YYYYYY: 

(a) The permittee shall keep the records specified in paragraphs (a)( 1) through (a)(2) of 

this section. 

( 1) As required in 40 CFR 63.1 O(b)(2)(xiv), the permittee shall keep a copy of 

each notification that the permittee submitted to comply with this subpart and 

all documentation supporting any Initial Notification, Notification of 

Compliance Status, and annual compliance certifications that you submitted. 

(2) You shall keep the records of all daily or weekly visual, Method 22 

(appendix A-7 of 40 CFR part 60), and Method 9 (appendix A-4 of 40 CFR 

part 60) monitoring data required by 40 CFR 63.11527 and the information 

identified in paragraphs (a)(2)(i) through (a)(2)(v) of this section. 

(i) The date, place, and time of the monitoring event; 

(ii) Person conducting the monitoring; 

(iii) Technique or method used; 

(iv) Operating conditions during the activity; and 

(v) Results, including the date, time, and duration of the period from the 

time the monitoring indicated a problem (e.g., VE) to the time that 

monitoring indicated proper operation. 

(b) The permittee's records must be in a form suitable and readily available for 

expeditious review, according to 40 CFR 63.10(b)(l). 
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(c) As specified in 40 CFR 63.10(b)(l), The permittee shall keep each record for 5 years following the date of each recorded action. 

(d) The permittee shall keep each records onsite for at least 2 years after the date of each recorded action according to 40 CFR 63 .I O(b )(I). The permittee shall keep the records offsite for the remaining 3 years. 
(Ref: 40 CFR 63.11529(d) through (g)) 
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MINUTES OF THE MISSISSIPPI ENVIRONMENl'AL QUALITY PERMIT 
BOARD 

HELD IN JACKSON, MISSISSIPPI, ON TUESDAY, DECEMBER lCJ, 2Ull 

The Mississippi Environmenlal Quality Pennit Board held a mc:cting in the: 
CollliDluion Hearing Room of the Department of Envirorunen&al Quality, locawd ut 515 
East Amite Street, on December 10,2013. Mr. D~ Riecke called lhe meeting to 
order at 9:00 a.m. with the following members and designated repn=sentativ.:s present: 

Dennis Ric:ck.:. ClwirtnWl 
M~lissu Parkc:r for Leslie Royals 
Jan Boyd for Jumie Miller 
Michael Bograd 
Jamie Crawford for Kay WIUnington 
Jim Lipe for Cindy Hyde-Smith 
David Snodgrass for Lisa lvshin 
&My French was absent 

Ted Lwnpton was prcs.:nt as lepl counsel. On motion by Jim Lipe and 
~IKkd by Mike Bocracl, the mlnu~s of the regular m~ting on November 12, 2013. 
were approved. 

THE PERMIT BOARD CON:SIDERED THE FOLLOWING 
OFFICE OF POLLUTION CONTROL MA ITERS: 

Eaviroamcotal Pcnoib Divbioa/Solid Wute & MiDi&& Bnoch 
Trubbuoten lac., City of Duraat Laadm 

Cbwity Rockingham of the Environmenlal PenniLS Divi~ion prcsentr.:d 
information to lhe Board regarding the reissuancc of lhe was&ewater prctreatmcn\ pcnnit 
for the Durant Landfill located in Holmes County, Missi~ippi. Ms. Rockingham stat.:d 
thatlh~ landfill has ~n cloSc:d now for I 0 years and tbal Slat~ and Fc<kral rea&ulutions 
require the owner of a landfill to mainlain 1M site for a minimwn of 30 years after the 
site is closc:d. 1be ~nnit will aJJow Trashhuntets to transport ud dispose of leachate 
up to 40,000 gallons per month atth&: Durant was&ewater ucauncnt plant. Ms. 
Rockingham stated that a public hearing was held on Oe10ber 8, 2013, in Dwunt Wld 
there were no comments rcceiv.:d during lhis hearing. The Compliance and 
Enforcement Divbiion bus conduclA:d an inspc:ction and th~re w~ no violatio~ found. 
S&a.JT has reviewed lhe application and has dele~ that it is complete and in 
accordance with state and federal rea:ulations. 

The P'-"111lit Board, on motion by Jwnic Crawford and seconded by Jim Lipc 
accepted the st.alrs rccomm~ndution to 1pprovc the application for pcnnit reissuancc:. 

Ttl£ PERMIT HOARD CONSIDERED THE FOLLOWING 
OllFICE OF GEOLOGY MATfERS: EXHIBIT 

Mioiaaaaad RedaJDa&liao Divbioa "2" 

Th4: Pcnnitlloard. an mntinn hv lim I in.a .. nti .,.,.,.",l~.t ..,.., n .... :..J c--..a .. - .... 
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REPORT OF STAFF PERMIT AcrtONS/CERTinCA TIONS 

Staff reported to the Penn it Board that staff had taken action on various pennit, since the November 12.2013, Pennit Board Meeting pursuant to the regulations delegating this authority to the Executive Director and the Executive Di~Ktor•s delegation of this authority to the staff in accord with those regulations. The Penn it Board voted to note and record in it• minutes the reports of pennit actionslc:ertifteatinns by staff since the November 12.2013, Pennit Board Meeting. [Jamie Crawford abstained ftom voting on all Land and Water Resources pennits and Mike Bograd abstained on all of the Office ofOeology permits.) 

REPORT OF PERMIT ACTIONS I CERTIFICATIONS SINCE THE J 1/ll/201:\ MF.F.TING OmCE OF POLLUTION CONTROL ENVIRONMENTAL 
PERMm DfvtSION 

i= 
Air· COMtnlctloft Pefwllt In~ 
10 Fac:mtr co..., ...... No. 
1~8 "mooY 8u'l Temtlnll, JClncttf Molpn Amory llC t.tomoe 1IMO«MMII &1338 

OUftOIII ~--- Wlnleon 2NIJ.OOOJI 
13394 9Uf. ScMh PipeiiM CCIIIIPiftY lP • ....,., ~r hlloft .....,., 

1300-G0011 
23521 lDC Commodities AMr ~ lLC 8ciiMr lr2.eo.GOOf7 2081 Mlaslnlppl Pholptlttvs Cal'l*llflon .llldl1on t2tOoOQO.M 

Alf • Pennlt Rftolle 

tO Fecfttty 
CouniJ PwnnltNo. 1099 Grtlln lndustltet llC Hlndt 1CJIO.ODCMO - Slftdellon Plumbing Produclllnc lowndet tiiOOOCICM Ttan~fltned To: Renin .l!.S llC, ~ ~ tJl Aenln 
LM 1s-0.00025 

11051 CCNpomlclriTra""*'-d From: HolM Deco~' lnnowaflon, A Olvtslon ol ttle Atnln 

A1t • Spnthltle fiiiiiMW Operwtlng ,...,.. .. tnn~~~ee 
tO ,~ 

Couner ...... No. 
M338 Dunollle AnoutCH Inc Winston 2IW-GOD3I 
154 Getletls Aell SeMoM LlC. Nlfchel Tttmlntll MIIIM 004C).OOOM 
23521 LOC Commodlllet Atwer E...,..,.llC Balllllr 0240-00097 

Air • ,..... V 0,.•••• ....,._It ... nt~ee 
ID FKIIItr Countr ,.....No. 
9031 SungH;fiO'I ~ lLC w.rr.n 27ea.G0107 
3!025 ......_lppl Hub lLC, Nlt\nt GH T,.nsmlnloft Flldllly Slmpton 2480-«1070 
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SuJface W...· ........ Pennia ecw.. .... OUaer ......... 

ID FKI!IIr County .-....a No. 

64880 Chid Uc:Cany, Pou11ty .ta.per MSG201731 

64132 Denllurw o.hote LLC, EHFU lkllk lnd Pfoelu«**n U..a Jupet MSG130401 

r 
' 

15711 Donald w ....... Poulry Wiyne t.tSG20Q6t9 

50121 Glfy Tham&on, Poully Smlll MSG201154 

64053 o.~~=LLc-:-wvc"1r~ CLMU MSG130405 

54113 Gut South~ Camplny LP, Hydfol&alic Tat 
PN4022 

Htncls MSG130406 

141111 ~ Soua PiplfiM Colllpany LP. Hydroalllic Tell 
. Pti4811 WMen MSG130401 

1220 Milk 0 Jahnlon, POUIIry LeaU MSG201322 

55404 Heel SeMler Inc. Fonner Pueh Cdw GtOQety Ldocw MSGt20221 

27110 pPM~ InC. SIMip A ...... JuftiOI' NumDet 2 et.bame MSGt20225 

~ P-F11m1 Wlltlll MSG200101 

~ Sumnut l!lwtlonmenlal Group Inc. TUIII6 Amoco Perrr MSG120227 

64121 Wlc:ker UGCel Sm!UI USGa0173ol 

1wt1ce w... a.n.a Ptnnll eo.,.,.... auw lloctiflca&ion 

10 FICWly counaw Pemli&No. 

162\ OuM~ LLC. LlufelPianl JonM MSft700051 

6278 ....... 8toUiefs CoMiruction Company Inc Jadllan USR700031 

51165 Superiot Alpl\alllnc. PMOII ~ Pllnt NumMr One Puola MSR700103 

15032 Todli L.Mnplon, POUIIIy Jalpef USG201642 

....-.w.w . .._..,...eo..,.. ·l&onn Water~Muiftce 

r ID Feciltr County Penna No. 

14810 4 ~ Eleanc PoMt Auoellllon, Tnelhlon Suba&IIIOn Clay MSR106507 

14136 Aam~Buld of~. SAP02(84) Alcorn USR106489 

14140 c:.pi11g WOIIIS. OW. a..acn Oaoro MSR106500 

64749 . =CounlylloMI of Supo~. CllfM County Qarq USfUOI47.C 

17235 c... CrMk SubdMiiGn ~ MSR106414 

0433& ~~Inc 
Wanston MSR002141 

52842 Elizabelh Rabeftt, Cr.-e. Ponds Jlc:boft USRUJI413 

137111 Gre.t ~Woad lkOOkltltVM Inc: Lincoln USR002114 

14m Jolin Ndon, NeiiOn Mille Fon..a USR322351 

54518 KiORmc LAMnda MSRtOUOS 

23117 Ky. CleM SubdMaiOil Deaoto MSR1C*55 

14145 lovtl TnMII SlOP' and Cclun&ly' Sfof• Inc, IndianOla Sudower MSR1014M 

14112 Lyle Ulc:Nn8ry Complnr, Sclnuntl Pike MSR106414 .... , MOOT, Jonea, 106120 301000 Jones USR101503 

14100 UDOT. L.afayde, 108218 :J01000 Lafayttlle MSR1064to 

fWtot UOOT, Mlrllllll, 1ooztl301000 
....,.._ USfU06481 

84114 MOOT • ......,.. t02568 aooa .......... MSR106481 

14886 MOOT, Putt AMr lamlr Fonftl, 10&6tt 301 302 303 LalUr USR106418 

M822 ~~ POWII ~ .,.. •• .,, Gltln Ro8d Stonn W*' w.- M&Rt064el 
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la.r I MSR108448 

Sutface w•r • GeMnll ........ lt C0111reg11 • ltonft ..._llodlftcden 
ID f'MIIly Countr ,.,.,..No. 
84820 Eut.w Construdlon COfiii*IJ Inc, Chafldtlf Ml,_ 0., MSR32233t 
5!1822 Joe McGee CoMflvdlon c:omp.n, lftc. ........ Mine ........ MSR322107 
58237 Joe McGee CoMirvdloft Company Int. Sllecldlfofd Mille MldHn MSR322131 
11392 Aeunfan "-'''DPIIM Mldlon MSA101183 

..., 
T . To: Rlftllt US LlC, A DMIIon of RMn 

11051 ColpotllloftT,_.rNCt Ffaftr. Home Decor lnnow8tlon, A Lee MSAtt0031 Division ofllle A~ 

aurt.ce watwr. a...,.. Permtt eo.,,..... aton. wn.r Attn..-nce 
ID Faclllr Countr ,...,.,. .... 
38998 APAC Mlslfs ... lnc, T~ Pll S8nd llld Gmlll .....,..,.. MSR321778 
31313 Pllltlar s.nct and Gravel lowndtw MSR32tll23 

lurt.ce w•r. 0.MN1.....,... COlle,.. ·lloml Wlttf rr..ttr 
10 ,.._ 

County Pwnlllllllo. 

31307 
tl-_. ........ To: 8ulbyl ~lng SIMce LlC, c..cNit 
MlneT,.,.,.,_ FtVm: Neely Truci:lng and~~~ Ranldn MSR32tl22 
ComDI_!!Y. CnlcNIIe ~ 

a...-.w ...... ~lll· NPDH Pwmltlnwnce 

ID ,.., 
Countr ............ 

15810 Jot lnlelllfiM dbl Souttlem Motile Home llld RV Part ~ MSOGW024 

Slllfac:eWIIfer ·~ • tntOe8 Plmtlt "-'"'*"-
10 Facllltr Countr ........... 
13744 B end G Ulllllttt Inc, a..-wooe~ Subdtwtslon ..... MSG0'311M 
14215 8oMNin T,.._, PM! a., MSG051-
14312 Hurdet Ridge T...,., P1rt . ....,.... Ridge!"*' o•-... MSOD55111 
14110 U..IOIII Moblt Home PM LLC ,.... MSOOCUS2 
13888 Monrol Couftt1 Sdloolt. Ham_,n Hlgll School MaMie MS002I248 
18482 Ring Rol<t. ~. lite. W00d11nd Hills Wann MS0059111 

14031 US Nmt COE, Sllldll LOMJr like Recntllloft ,.,.. MSOOan7 
13927 w.tiiMn Han 1nc, Country Juncloft Truci: Stap Coplah MS003II73 ,.,,, !VOOCft Ullllly UC. The. 1lle WoodS .Pftne umer MSOOS3511 Two 

Surface Wllter • Commen:llll NPD!S '-"nl • AIYolte 

ID FHIItJ Couftlr ........... 
13744 8 N G U111111et Inc. 81'0011Mod SUbcllwlllcm Hindi MS00311M 
14285 9Himan T,..., Pelt! c,., M80051441 
14241 Flfllllr Filii Houle CGpiD MSOCISOI71 
14870 

HeftCOdc County Sc:hools, Eltt Hancoc:ll Elemeftllry H8ftCOdl MSCIOS7070 lctlool 
14382 Hunter Ridge Tl'lllltr ,._.,Hunter Ridge! ...... OtltllbeM MSCJOIS111 
14110 M11gn011a Mobile Home Part LLC Panalll MSOfM8152 
13ele ._...,. Cou"" Schoo!~, H8miiDn High 8dlool Monroe MS0021241 

1~82 ~~!I'd'!!-" Inc. ... Wenen MSOO!Ittt1 
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1235 Bunow~ P.., Cotpoc'a~~en Holme• usoooom 

7411 fortenbenyS UNI Plan& Wai!MII MS0037184 

1631 GeoiQia Pecllc WOOd Procluccs U.C. COiwmbsa Manon MSOCI02201 

8483 ~~Poll Adlorily, Moll Poinllndllltnal and Jacbon US0002S74 

1351 UOW. ~ U.C, CoiiiM TtnniMI C4Mng~on WS0002I68 

r 
1373 ....... ~and ~Aamillllrllioa, Hancodl MS00407SI7 

. I Aaav <Pt1nt 

2\15 IMIC......._AIIIa US U.C Hancoc:k USS0112057 

2338 =.GuT~ U.C, a....~M~e Cocapeuor WMtllng\On MS0041574 

lure.c.t W_,• ........... • NPDU PeriDtt T......., 

ID P.c~~ty ~ .,..No. 

218 Ttlnllaned To: AdaMs CountyWWTFTransfaned From: Adlml MSOOQ021l 
Reftlldl 

lurfaceW_, ·ladi*IW·............,..,....·Rftolle 

ID FaciiJIV COcmlr PennttNo. 

1755 Peavey Elec:boniCI Ccltporaon, Pllnt Numlaef 1 ~ MSP080115 

Tranefend To: Renin US U.C, A Divilion of Realn 
110$1 =-T~ffOift: HGIMO..~na, A ..... MSP0e0372 

Glh.. . 

....... w.ur ·lnduMrial· ................ Penail R8tuuanca 

ID F.c:mtr Coull tv .... No.. 

, .. ~ ~Multilll&tl Truat LLC Lowndel MSPOSICI021 

1837 Kenft Chlmiclllllnc UOIWcMt MSP080I2I 

5165 PIMkOiillt Soul\ u.c Oaolo MSPD82201 

&urflce Wllar • llldullrill• I&M8 Opending P.,..lt IMUMee 

r 
I 

ID ,._ County Penai&No. 

2001 Mid Soul! LUI'I'Ibell"' ~ MSU213002 

aurtac.W.c. ·lnd..aNI ..... OpetaUng Pend Reluuance 

10 fiCIMJ Co....av P...utNo. 

17723 COleman FIIMQI Home uflvde MSU030161 

173et R_, ADevelapmenl InC,~~ ~ MSU020167 

S~ W..., ·INIYI1rill General Pennll Cownge- l&orMw.W • T,.,..,_r 

1D 
,...., County Patm&tNo. 

1837 Trant~Med To: KenMra Chemicata &ncTran.lenod From: 
:yi~ . Inc Uonroe MSR00088I 

.............. ......,... Gentral ...... Covenl81 ...... 

10 Faclll&y Cotaaty Permit No. 

37478 ltPN; Millilllllfl~ InC, OzbUn Mine ltawamba USR321121 

13844 Eu&JwConatruclion ~Inc,~ UIM Hindi USRS22023 

511011 PickllllftduiiiW u.c. Stmnlll Uine WlfNn MSR322220 

Q507 ~~lind Connca Hauling InC. Sulllv .... Rankin MSR322U5 .... 
807 ~~ 

SGol USR105101 

.t.G?'J• J:.ooo- AIV'k II e TurJrar u,,.. loladlsoft USR32tll9 
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Sllffltcew.tw•Mulllclpei·NPDISPeftnltR ... s.,.... 
10 FIICIIItJ CountJ ....... No. 
13013 AftiOII POTW w.MIIgiDn MSaa37311 
13051 Cerft¥1111 POTW, Noeth Wlldl'llon MSOCI2Sotll 
13094 Ctowder P01W a.Anen M!0034304 
13152 Ooadnt81'1 P01W Holmee M80021121 
13177 Hazlehum POlW. AdMited Sludge CoPih MSDOZ3t22 
13210 Utnbelt POlW a.en.n M80120Z31 
13231 Luced*P01W Oeorp MSG044504 
13280 Mencfenhlll P01W 8nplon MS0021531 
,~, WftsonPOlW CoiMh MSOOZ377I 
13452 w.stPOlW Holmes MS003ZI11 

13455 WlnonaPOlW Monlgomefy MS0021024 

13458 ~P01W VJI!dnlon MSGGs••o 

Stlrt.ce w.twr. water Qu.llty ·lnue <101 Cet1ltlcdon 

10 '8CIIIIJ Counlr PM~d~No. 

&4800 - ·--· car of. • .PirMJte&.-lltd HllftCIOCk WQC2013033 Cenlll 
83711 H8ncodl CountJ -~of SUpeMsal'\, Dnill Elbaw 

...... lftCIInd HIIIICUCt WQC2013015 

2U23 ,_IIi, City of, Bin PrQ OrMI R1ntln WQC2004071 

20~ R~Yefw!nd Dlvelapnlent. RMirwlnd Welt Rlftlln 'MlC200104!1 

REPORT OF ACTtONS/CERTIFICATIONS SINCE THE 11112113 MEETING 
OFFICE OF GEOLOGY 

MINING AND RECLAMATION DIVISION 

Pennlt(l) IISued 

10 FIICI!Iy eo.mt, ,.,.,..No, 

84120 Eutaw COMtrudlon Conlpany 1n0. CMndlef Mine Cl8y P1~ 

&4734 W S Nlwelllnd Sons Inc, Cllkul Mine One ,....... P13-024 

&t737 w s Newel tnd Sons Inc. Medley Mine M8nlhel P13-412!1 

Permlt(l) Madtfled wlllh Acrnge 

10 F.cllll1 Coun1r PtnnllNo. 

55822 Joe McGee Conltrucllan ~Inc, H8ntnglon MN Mldllon P11-G11A 

57383 Wamtn lLC • .H. land atld Pine NUmber 1 Mllchon P13-017A Mine 

Pemll(l) Relnued 

10 Fecllly Countr PMnltNo. 

22187 0,...,. 8fOU'Ien Gmel Company Inc. ..,._Pit Capllh POMD!IA 

1801 Hlfafd Lee W SaM lime Cclmpllny InC. IJIM Mint ......... P7NCM 

11354 K8R En~erprt~ea. LLC ,_,.Riwet fi04.0'2T 

18355 Kllft El'fttp ...... LLC PMitRMf PQ4.011T 

18837 T11ety PropettleiU.C. Tlllery Pit Jones P044J2A 

-., 
' 



I'-

""" .-I OFFICE OF LAND AHD WATER RESOURCES 
...... 
0 REPORT OF PERMIT ACTIOHSICERnFICATlONS SINCE THE 11112113 MEETING 

0) 
GROUND WATER SECTION 

I.() 

Q) 
0) VOLUME VOLUME RATE PERMIT 
ro 
0... OWNER NAME COUNTY (MGD) (AFIYR) (GPM) SOURCE NUMBER AGENCY 

""" 
SiatlfDdwall! !RIIIcalloDI 

.-I CENTER WATER ASSOOATION INC PEARL RIVER 0.26 291 500 MOCN MS-GW·1711S OEQ 

0 
N WELLSGATE OWNERS ASSOOATION lAFAYETTE 0.27 302 250 MUWX MS-GW·17U3 DEQ 

-I'- WAlKER. KEITH BOliVAR 0.63 702 1400 MRVA MS-GW-41670 VMO 
0 -M ROBERTSON. HUBERT 0 SUNFLOWER 0.11 120 1800 MRVA MS-GW-43B24 VMO 

0 

u ROBERTSON. HUBERT 0 SUNFLOWER 0.11 uo 1800 MRVA MS·GW-43825 YMO 

Q) G A ROBINSON LAND COMPANY HUMPHREYS 0.64 716 3000 MRVA MS-GW-44917 VMD 

l.L JONES D1. BRIAN HOLMES 0.18 198 2500 MRVA MS-GW-46324 VMD 

JONES 1D. BRIAN HOLMES 0.03 38 700 MRVA MS-GW-46325 YMD 

N 

:it 
SELMAN. WENDY LEFLORE 0.08 90 2000 MRVA MS-GW-47622 VMD 

....... FARMERS NA110NAL COAHOMA 0.11 120 2500 MRVA MS-GW-47625 YMO 

c 
Q) FARMERS NATIONAL COAHOMA 0.18 204 2500 MRVA MS-GW-47626 VMD 

E FARMERS NATIONAl COAHOMA 0.()9 99 2500 MRVA MS-GW-47627 VMO 

:::::l 
(..) USFWS QUITMAN 0.07 80 1200 MRVA MS-GW-47679 YMD 
0 
0 LONG. BUDDY BOUVAR 0.05 60 2500 MRVA MS-GW-47680 YMD 

I'-
l.AK£1.AND PLANTATION INC HOLMES 0.12 131 2000 MRVA MS-GW-47681 YMO 

0) BURKEEN, SHANNON YAZOO 0.12 135 2500 MRVA MS-GW-47682 YMO 

N 
0 SCHIMMEL. GEORGE AND CONNIE SHAAJCEY 0.07 75 1200 MRVA MS-GW-47613 YMD 

0 
0 SANOY BAYOU FARMS SHARKEY 0.11 128 1200 MRVA MS·GW-47684 VMO 

I 

> JONES. W E, TESTAMENTARY TRUST HUMPHREYS 0.13 150 2800 MRVA MS-GW-47688 YMD 
(..) 

I 

""" MSU FOUNOATlON INC LEFLORE 0.15 165 1500 MRVA MS·GW-47689 YMO 

.-I 

.-I MSU FOUNDAllON INC LEFLORE 0.07 75 3000 MRVA MS-GW-47690 YMO 

I WILLIAMS FARM TUNICA 0.07 75 800 MRVA MS·GW-47101 YMO 

u 
I.() 
N 

Q) 
(/) 

ro 
u 

L-~~-
L_. 



r --· r·--- r 

I'-
~ 
~ - BD.BOFARMS 0 PANOLA 0.10 110 1600 MRVA MSaGW-47702 YMD 
0 GRAVES. NICk TUNICA 0.04 45 850 MRVA MSaGW-4n03 YMO 
(0 

Q) CYPRESS PlANONG COMPANY BOUVAR 0.02 23 750 MRVA tJIS..GW--47705 YMD 
O'l 
~ ROBERTS FARMS INC HUMPHREYS 0.12 135 1250 MRVA MS-GW--47706 VMD 

0... 
ROBERTS FARMS INC HUMPHREYS 0.09 99 1250 MRVA MS-GW--47707 YMO 

~ ROBERTS FARMS INC HUMPHREYS 0.13 150 2500 MRVA MS-GW-47708 YMD 
~ ROBERlS FARMS INC HUMPHREYS 0.13 147 2500 MRVA MSaGW-47709 YMD 
0 
N IRElAND, Bill WASHINGTON 0.25 278 2500 MRVA MSaGW-47710 YMD -I'-
0 IRELAND, BILl WASHINGTON 0.23 263 2500 MRVA MS-GW--47711 VMD -(V) 

IRELAND, BILL WASHINGTON 0.19 2500 0 213 MRVA MS-GW--47712 YMD 

-o MATTSON FARMS TUNICA 0.29 326 2300 MRVA MS-GW-47713 VMO 
Q) 

i.I FLOWERS, MARY EGGLESTON COAHOMA 0.16 180 1500 MRVA MS-GW-4nt4 YMD 

HALE. STEPHEN R QUITMAN 0.04 42 800 MRVA MSaGW-47715 YMD 

N HALE. THOMAS M QUITMAN 0.04 42 800 MRVA MS-GW-47716 VMO 

it BYRD, SHERIDAN W PANOLA 0.26 288 2500 MRVA MS-GW--47717 YMO 

...... RDHJNESJNC HUMPHREYS 0.13 150 450 MRVA M5-GW-4m8 YMD 
c 
Q) ROHINESJNC HUMPHREYS 0.08 87 450 MRVA MS·GW-4m9 YMO 
E 
~ PRUDEN, IDA OELEANE HUMPHREYS 0.10 116 2500 MRVA MS-GW-47720 YMD 
u 
0 SHEA LEATHERMAN LLC TUNICA 0.10 117 3000 MRVA MS·GW-47722 YMD 
0 

MAMA BEAR UC ET AL TUNICA 0.08 86 3000 MRVA M5-GW--47723 YMO 

I'- HARDEMAN. R T AND E T LEFLORE 0.13 143 2500 MRVA Ms-GW-47724 YMO 
Q) 

HARDEMAN, R T AND E T ·LEFLORE 0.13 146 2500 MRVA MS-GW-47725 YMO 
N 
0 

HARDEMAN. R T AND E T LEFLORE 0.08 84 2500 MRVA MS·GW-47726 YMO 
0 
0 

I TADPOLE FARMS YAZOO 0.17 195 2500 MRVA MS-GW-47727 YMO 
> u WEST INC HOLMES 0.10 116 1500 MRVA MS-GW-47728 YMO 

I 

~ 
~ JAMES COLEMAN INC YAZOO 0.25 276 2500 MRVA MS-GW-47729 YMD 
~ 

COGHLAN PROPERnES UC SHARKEY 0.31 345 2500 MRVA MS·GW-47730 YMD 
I 
u WHITEHEAD.JD ISSAQUENA 0.05 51 1200 MRVA MS-GW-47731 YMO 
l[) 
N 

Q) 
(/) 

~ u 



1'-
"'f 
.-i 
...... SPP LLC SUNFLOWER 0.35 396 1500 MRVA MS-GW-4n33 YMO 
0 
.-i TRl STATE PROPERTIES INC TUNICA 0.15 165 3000 MRVA MS-GW-4n34 YMO 

<.0 
TAl STATE PROPERTIES lNC DESOTO 0.16 180 1100 MRVA MS·GW-4n3S YMO 

Q) 
O'l TAl STATE PROPERTIES INC DESOTO 0.16 180 3000 MRVA MS-GW-4n36 YMO 
ro 
0.. MAUD FARMS TUNICA 0.09 105 2200 MRVA MS·GW-4n37 YMO 

"'f 
MAUD FARMS TUNICA 0.05 51 2200 MRVA MS-GW-4n38 VMO 

.-i MAUD FARMS TUNICA 0.12 131 1600 MRVA MS-GW-4n39 YMO 

0 
N MISSISSIPPI MUDD INC WASHINGTON 0.15 165 1500 MRVA Ms-GW-4n40 YMD -1'- MISSISSIPPI MUOO INC WASHINGTON 0.30 336 2000 MRVA MS-GW-4n41 YMO 
0 -CV) SAND N FARMS INC WASHINGTON 0.20 225 2500 MRVA MS-GW-4n43 YMO 
0 

'"0 5 AND N FARMS INC WASHINGTON 0.01 83 2500 MRVA MS-GW-4n44 YMO 

Q) HUtSBERG, GEORGE COAHOMA 0.02 25 800 MRVA MS-GW-4n4S YMO 

LL 
Wll.UAMS. LONNY COAHOMA 0.04 45 800 MRVA MS-GW-4n46 YMO 

N 
VOUNGJR. WE COAHOMA 0.10 110 2200 MRVA MS-GW-4n47 VMO 

:it 
YOUNG JR. WE COAHOMA 0.02 17 800 MRVA MS-GW-4n48 YMO 

...... DURST. MARGARET SHARKEY 0.33 375 1800 MRVA Ms-GW-4n49 YMO 

c 
Q) SOUTH DELTA SCHOOl DISTRICT SHARKEY 0.16 180 1800 MRVA MS-GW-4n50 YMO 

E MAMA BEAR lLC ET AL TUNICA 0.07 83 3000 MRVA MS-GW-47751 YMO 
::::J 
u 

BIG SLOUGH HUNTING auB LLC lSSAQUENA 0.004 4 600 MRVA MS-GW-47752 YMO 
0 
0 JWBMSLLC WASHINGTON 031 414 2500 MRVA MS-GW-47755 YMO 

1'-
JWBMSllC WASHINGTON 0.22 249 2500 MRVA Ms-GW-4n56 VMO 

en JWBMS LLC WASHINGTON 0.38 429 2500 MRVA MS-GW-4n57 YMO 
N 
0 STEELE LAND TRUST 2010 WASHINGTON 0.17 192 3000 MRVA MS-GW-4n59 YMO 
0 
0 HARRIS. BILLY R WASHINGTON 0.40 452 2400 MRVA MS-GW-4m5 VMO 

I 

> DARNELL RUTH ANN lSSAQUENA 0.06 71 2500 MRVA MS-GW-47799 YMO 
u 

I 

"'f DARNELL. RUTH ANN lSSAQUENA 0.11 119 2500 MRVA MS-GW-47800 YMD 
.-i 

.-i DARNELL. RUTH ANN tSSAQUENA 0.14 158 
I 

2500 MRVA MS-GW-47801 YMO 

u 
LC1 
N 

Q) 
(/) 

C'd u 

L __ . L__ 



r-~ r- ·- ·- r 

1'-
<;j" 
.-l -0 
N aNTER WATER ASSOCI4TION INC PEARL RIVER 0.15 168 278 PCGU MS-GW.Ol030 DEQ 

(!) 
CENTER WATER ASSOOATION INC PEARL RIVER 0.18 202 325 PCGLU Ms-GW.0103l OEQ 

(J) 
0') U1nJTY SERVICES LLC HANCOCK 0.08 90 125 PCGLL MS-GW.01826 DEQ 
cO 

0... CW&DI=I' 1'Ut\U6~ Y/lt2.00 0.30 340 1200 MRVA MS-GW-G4140 YMD 

HUMPHREYS 0.13 140 1400 MRVA MS-GW-07494 YMD 
<;j" DUNN FARMS LEFLORE 0.24 273 2400 MRVA MS-GW-o9414 VMD 
.-l 
0 PRATHER FARMS WASHINGTON 0.16 180 1500 MRVA MS-GW-11637 YMD 
N --1'- DUNN FARMS LEFLORE 0.19 210 1200 MRVA MS--GW-12181 YMO 
0 -- HARDEMAN, R T ANO E T 0.16 MS·GW-12307 YMO 
(V) LEFLORE 179 1900 MRVA 
0 

"0 
UTIUTY SERVICES UC JACkSON 0.13 146 350 GRMFL Ms-GW-13085 DEQ 

(J) liTJlJTY SERVICES LLC JACKSON 0.13 146 350 GRMFL Ms.GW-13086 OEQ 

u.. unuTY SERVICES U.C HARRISON 0.01 11 194 GRMFL MS·GW-13087 OEQ-

tmUTY SERVICES LLC HARRISON 0.01 11 188 GRMFl MS-GW-13088 OEQ 

N UlJUTY SERVICES LLC HANCOCK 0.06 67 200 PCGW MS-GW-13092 OEQ 

it UTJ1JTY SERVICES LLC HARRISON 0.14 157 425 GRMFL Ms-GW-13098 DEQ 
...... 
c CENTER WATER ASSOOATION INC PEARL RIVER 0.19 213 350 PCGLL Ms-GW-15117 DEQ 
(J) 

E untm' SERVIC£S LLC JACKSON 0.18 202 468 GRMFL MS·GW-15302 DEQ 
::J 
u UlJUTY SERVICES LLC JACkSON 0.19 213 512 GRMFL M5-GW·lS303 DEQ 
0 
0 UTII.nY SERVICES UC JACKSON 0.13 146 400 GRMFL MS-GW-15329 DEQ 

CENTER WATER ASSOCJATION INC PEARL RIVER 0.22 246 400 PCGLL MS-GW-15452 DEQ 
1'-

unUTY SERVICES LLC JACKSON 0.09 101 250 GRMFL MS-GW-15102 DEQ 
CJl 
N 
0 UlJUTY SERVICES LLC JACKSON 0.02 22 200 GRMFU MS-GW-15703 DEQ 
0 
0 Ul1liTY SERVIC£5 LLC HARRISON 0.09 101 290 GRMFL MS-GW-15704 DEQ 

I 

> Ul1lJTY SEIMC£S LlC HANCOCK 0.01 11 350 GRMFU MS·GW-15909 DEQ 
u 

I 
<;j" unuTY seRVJas uc HARRISON 0.02 22 350 GRMFL Ms-GW-15910 DEQ 
.-l 
.-l CRENSHAW, HAL 0 QUITMAN 0.41 459 lSOO MRVA MS-GW-36741 VMO 

I DUNN FARMS LEFLORE 0.16 1n 3000 MRVA Ms-GW-37550 VMD 
u 
L[) 
N 

(J) 
(/) 

cO 
u 



1'-
-:::t 
<""""l 
....... CRENSHAW. 808 QUITMAN 0.29 330 2000 MRVA MS-GW-43424 VMO 

0 
(V) CRENSHAW, HAL QUITMAN 0.20 225 3000 MRVA MS-GW-46116 YMO 

<D CRENSHAW BROS QUITMAN 0.12 135 1200 MRVA MS-GW--46117 YMO 

Q) 
O'l CRENSHAW JR. BOB D QUITMAN 0.11 120 3000 MRVA MS-GW-46118 YMO 

ro 
0... CRENSHAW, HAL D QUITMAN 0.31 342 3000 MRVA MS-GW-46119 VMO 

CRENSHAW, HAl QUITMAN 0.29 330 2SOO MRVA MS-GW-46122 VMO 

-:::t WHITEHEAD, J D lSSAQUENA 0.11 120 2500 MRVA MS-GW~78 VMO 
<""""l 
0 
N CRENSHAW BROTHERS INC PANOlA 027 300 1000 MRVA MS-GW-46547 YMO 

-1'- MISSJSSIPPI MUOO INC WASHINGTON 0.09 lOS 3000 MRVA MS-GW-47228 VMO 

0 -(V) 
0 

Groumtnttr Rtn!WJI! 
"0 
Q) FARMERS NATIONAL COAHOMA 0.37 411 2SOO MRVA MS·GW-Q0130 YMD 

LL FORO, WALTERALLAN WASHINGTON 022 250 2000 MRVA MS-GW-02708 YMO 

PEBOCA PARTNERSHIP HUMPHREYS 0.18 200 1500 MRVA MS-GW-03797 VMO 

N PEBOCA PARTNERSHIP HUMPHReYS 027 300 1500 MRVA MS.Q¥-03798 VMO 

:1i WADE. MRS R T, ESTATE LEFLORE 0.22 248 1000 MRVA MS-GW-03860 YMO 

...... 
c WAOt MRS R T, ESTATE LEFlORE 0.14 152 1000 MRVA MS·GW-03861 YMO 

Q) 

E BERG. DELANO R COAHOMA 0.52 584 3000 MRVA MS·GW-o6585 YMO 

::::l 
(.) BERG. DELANO R COAHOMA 0.48 540 3000 MRVA MS-GW.Q6586 VMO 

0 
0 BERG. DELANO R COAHOMA 039 435 2000 MRVA MS-GW-06587 VMO 

PLEASANT FARMS INC SUNFLOWER 021 240 800 MRVA MS-GW-06628 VMD 

1'- EAST BANK PlANTAOON I LP HOlMES 0.17 185 800 MRVA MS-GW-06931 YMD 
en 
N EAST BANK PLANTATION I LP HOLMES 025 281 900 MRVA MS-GW-o&932 VMD 
0 
0 EAST BANK PLANTATION I LP HOLMES 0.65 724 2600 MRVA MS·GW-06933 VMO 
0 

I 

> WIGGINS. ROBERTA S BOUVAR 0.52 585 2000 MRVA Ms.GW-07125 YMO 

(.) 
I 

ROBERTS FARMS 1NC HUMPHREYS 0.06 65 2000 MRVA MS-GW-07220 VMD 
-:::t 
<""""l 

<""""l USFWS TAL.l.AHATCHIE 0.12 135 2000 MRVA MS·GW.07459 YMO 

I USfWS TALLAHATCHIE 0.09 100 2000 MRVA MS-GW-07460 VMD 

u 
L() 
N 

Q) 
(/) 

ro 
u 

L __ _ L-



r··-· .- r··- r 
1'--
'<t 
....; 
...... 

USfWS 0 TAUAHATCHIE 0.16 180 2000 MRVA MS-GW-()7461 YMD 
'<t USFWS TAUAHATCHIE 0.()9 104 2800 MRVA Ms-GW..07.t92 VMD (.0 
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OTHER RUSINF.SS 

The Penn it Board held a hearing on a Motion for Continuance of the 
Evidentiary Hearing scheduled for January 14,2014, in the MacLand Dt.-llnc. 
II matter. Roy Funh advised the Board that Mft. Deanna Saltzman, a Special 
A!lsistant Attorney General from the Mississippi Attorney General's office would 
sit with the Pennit Roard during the Motion hearing and serve solely a.~ the Hearing 
Officer. 

Ms. OayJa Crowley requested an evidentiary hearing regarding the issuance 
of certiflcate of coverage ##R 1-1 09 under the statewide general penn it to Mac Land 
Disposal. Inc. II. for its Class I Rubbish Site located in Jackson County, MissiMippi. 
The evidentiary hearing was scheduled for January 14,2014. Ms. Crowley 
requested a continuance of the evidentiary hearing to a later date. MacLand opposed 
the motion. 

Mr. James McCafferty apreared as attorney for Ms. Gayla Crowl~ to 
requm a continuance of the evidentiary bearing scheduled for January 14 , 2014. 
Betty Ruth Fox and Keith Turner appeared LCI attorneys for Macland n and opposed 
the continuance request Lisa Ou7.ts and Roy Furrh appeaml on behalf of MDEQ 
and did not oppose the continuance request 

Roy Furrh mated that the Department asked the Jackson County Planning 
Commission to make certain that the local requirements related to the facility had 
been fulfilled. Jacbon County wrote a Jetter in January 2013 indicating that the 
facility was in fact in compliance with local zoning requirements. Mr. Furrh stated 
that there is an ongoing investigation by the Jackson County Board of Supervisors 
related to the height restriction issue. Mr. Furrh stated that the department has 
requested that MacLand provide a survey to indicate compliance with the height 
restriction. Betty Ruth Fox and Mr. Turner assured the Board that the survey will 
he complete before the January 14,2014, Permit Board mectin •. 

Jim Lipe moved to grant the continuance and to proceed with the hearing at 
the regularly scheduled Pennit Boani meeting in April, 2014. Jan Boyd seconded 
the motion. Michael B.E. Bograd opposed the motion. The Permit Board voted to 
grant the motion for continuance. 

Confinnation of next meeting was announced by Mr. Dennis Riecke as 
being January 14,2014. 

MEETING ADJOURNED 

There being no further business to come before the Pennit Board and on 
motion by Jim Lipe and ~econdcd by David Snodgr&S!I, the meeting stood adjourned. 

DATED at Jackson. Mi~sissippi. this the 10th day of December. 2013. 

/) 

\ 
I . 
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STATE OF MISSISSIPPI 
PHIL BRYANT 
GOVERNOR 

MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 
TRUDY D. FISHER, ExEct.mvE DIIU!CTOR 

Ms. Heather M. Ceron, Chief 
Air Permits Section 
U.S. EPA, Region 4 
Atlanta Federal Center 
61 Forsyth Street SW 
Atlanta, Georgia 30303-3104 

Re: Mississippi Sjlicon LLC 

December 16, 2013 

Tishomingo Co1Jpty, Air Ref. No. 2640..00060 
Response to Comments on the fssuance of PSD Construction Petmit 

Dear Ms. Ceron: 

Thank you for submitting timely comments on MDEQ's PSD Permit to Construct for the project 
referenced above. I have reviewed the comments and made changes to both the PSD 
Construction Permit and the Final Determination document, which incorporates the Preliminary 
D<Jtermination, as a result of your comments. Please flnd enclosed Mississippi's Silicon's 
response to your comments, which they have labeled Attachment A and Attachment B. 
Attaclunent A is Mississippi Silicon's Response to the comments raised on the PSD Construction 
Permit and BACT analyses. Attachment B is Mississippi Silicon's response to the comments 
raised on the Air Quality Analysis. Mississippi Silicon has provided a thorough response to 
these comments and in an effort to not misconstrue this i¢'onnation, the MDEQ is including the 
response comments as an attachment to this letter which we feel you will flnd acceptable. 

At this time the MDEQ would like to bring to your attention the changes that we have either 
incorporated in the PSD Construction Pennit or were the responsibility of the MDEQ to address 
during the public notice process specifically. Those changes are those which were noted in your 
comment letter dated November 14,2013 and were Comments 3, 6, and 7. 

Comment 3 is in reftrence to the Opacity exiting the control device and subsequently the 
roof vents of the facility since the NSPSfor EAFs (i.e., NSPS Subpart AAa has a 3% 
exiting control devices and 6% roof vents versus the NSPS Subpart Z-Ferroailoy 
Production which is 15%) is more stringent and can be met should be achievable in this 
case. 

Response 3 is that the facility and MDEQ is in agreement and a change to the PSD 
Construction Permit has been made whereby the Opacity exiting the control device for 

64456 PER20l30001 EXHIBIT 
OFFICE OF POLLUTION CONTROL 

PoST OFP!C£ Box 2261 • jACKSON, M!SS!SSI!'Pl 39225-2261 • TEL: (601) 961-5171 • FAX: (601) 354-6612 • www.deq 
AN EQUAL OPPORTUNITY EMPLOYER 
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the SAFs is 3%, roof vents from the silicon production is 6%, and facility wide (including 
dust handling) is 10%. 

Comment 6 is in reference to Startup, Shutdown, and Malfunction Emissions from the 
Facility and the request that the permit state that SSM emissions be included in 
evaluating compliance. 

Response 6 is that Startup and Shutdown emissions have already been accounted for in 
the individual emission limitation for the facility including the BACT emission 
limitations. The Continuous Emissions Monitoring System (CEM) and Performance 
Testing will validate the potential emissions when these events occur also. Malfunction 
emissions, however are those emissions that wouldn 't normally occur because of 
unforeseen instances and are not part of any routine method of operation and are defined 
by Mississippi Code. These things have been accounted for in the Permit. 

Comment 7 is in reference to consultation with other states due to the potential to impact 
the air quality of Tennessee and Alabama. 

----Response to Comment 7 is that Mississippi does public notice the affected states in the 
same manner as the general public and has verified that this was done in a timely manner 
and carried out accordingly. 

Should you have any additional questions or need further infonnation, please feel free to contact 
me at (601) 961-5784. Again, we appreciate your comments and timeliness. 

Enclosures (2) 

64456 PER2013000l 

Sincerely, 

Bonnie Morgan 
Metal and Metal Fabricators Branch 
Envirorunental Pennits Division 
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Attachment A 
Proposed Mississippi Silicon LLC Project 

Tishomingo County, MS 
Follow-Up Response -comments Raised by EPA Region IV 

November 22, 2013 

Provided below are responses to comments raised by the EPA Region IV as It pertains to the Mississippi 
Sllicon LLC Project to be located in Tishomingo County, Mississippi. For ease of review we have provided 
the EPA Region IV comment followed by an appropriate response. 

Question #1 - Best Available Control Technology (BACT) for GHGs: Reducing energy consumption will 
reduce greenhouse gas emissions. The Identification of available control technologies (page 4-8) 
Identifies post combustion of the flue gases and states this is not available for silicon metal. It Is not 
clear how this conclusion was reached. We believe that post combustion of the flue gases Is both 
available and technically infeasible for this facility. There appears to be ample waste heat and CO 
available that could be used to pre-heat the ladle or the Incoming charge. Alternatively, if direct use of 
the waste energy is impractical, the flue gas could be used to generate electricity. Further, we note that 
other fadlltles with EAFs have successfully installed off-gas waste heat recovery systems. The flue gas 
characteristics of the MS Silicon fadlity have not been demonstrated to be so different from many 
similar operations (e.g., steel mills and smelting operations) to simply rely on the claim that It has not 
been proven In silicon plants to dismiss it as technically Infeasible. In addition, the permit application 
includes a reference to energy recovery as being part of a typical Silicon Manufacturing facility. (See 
Figure 2-2b, General Process Diagram- Typical Silicon Manufacturing Process, includes energy recovery 
in the diagram with a footnote that the energy recovery was not considered for the proposed facility). 
Thus, It appears that this measure should be considered technlcaHy feasible and alternative energy 
recovery options should be further evaluated for economic feasibility under the BACT analysis. 

RESPONSE #1: 

While recovery from clean gaseous streams In the steel industry is common, heavily contaminated 
exhaust gases from coke ovens, blast furnaces, basic oxygen furnaces, and electric arc furnaces continue 
to present a challenge for economic waste heat recovery. Heat recovery techniques from these dirty 
gaseous streams are available, yet Implementation has been limited due to high capital investment 
costs1

• 

Capturing and reusing the heat generated from the Submerged Arc Furnaces (SAF) for the ladle 
operation Is considered technically and economically infeasible for the following reasons: 

• Several physical limitations (space I distance) from the SAF to the ladles will not allow heat to be 
captured from the SAF and then transferred to the location of the ladle operations. 

• The ladle operation also Involves a mechanical crane which restricts any additional equipment in 
and around the ladle areas. 

1 Waste Heat Recovery: Technology and Opportunities in U.S. Industry, BCS Incorporated, March 2008 

ljPage 
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• The heat Input of the ladle preheaters is 10 MMBtu/hour each thus the small amount of natural 
gas combusted does not justify the capital costs of a heat recovery system. 

Some of the other common approaches to waste heat recovery from exhaust gases include: 

• Combustion air preheating~ Not applicable at Mississippi Silicon (used only as building utilities) 
• load or charge preheating • This has been applied to drying and preheating of ores; however, 

quartz is not amenable to preheating and heat retention. Drying of the carbon sources is not 
recommended due to potential combustion or explosion hazards. 

In general, key restrictions preventing heat recovery In a particular application can Include cost, 
temperature restrictions, chemical composition of heat streams, application specific constraints, and 
difficulty accessing and transporting non·fluld heat sources. Challenges for heat recovery under these 
constraints include material costs, maintenance costs, lack of a local end use for low temperature heat, 
environmental concerns, and the need for process and product quality control2

• 

Regarding the use of the flue gas to generate electricity by utilizing the chemical energy In the off-gas 
the following limitations are noted. While technically feasible, installation and operation of either a 

. turbine/generator system to produce electricity or a boiler system for steam production Is cost excessive 
in light ofthe current electricity costs available toMS Silicon In Mississippi. 

A number of factors In addition to the temperature of the waste heat must be considered to determine 
the economic feasibility of power generation from waste heat sources3

• The total cost to Install a waste 
heat system Includes the costs associated with the waste heat recovery equipment (boiler or 
evaporator), the power generation equipment, power conditioning and Interconnection equipment. It 
would also Include the soft costs associated with designing, permitting and constructing the system. 

A first-cut estimate of the cost of producing power from this type of system Is presented In Table 1. 
Representative costs are shown that represent a range of project sizes (<400 kW to > S MW) and site 
complexity. Capital costs are amortized over a 10 year period based on a cost of capital of 15 percent 
and 7,500 annual operating hours. Operation and maintenance (O&M) cost estimates can also vary 
widely. 

Table 1 ~Waste Heat to Power (WHP) Cost Comparlson3 

CO#COmp(J.-Ilt 
Installed Costs, $/kW $2,000 - $4,000 

WJ'IP Generatlril Costs 
Amortized Capital, $/kWh $0.055 M $0.125 
O&M Costs, $/1<Wh $0.005 • $0.020 
Total Power Cost, $/kWh $0.060.$0.125 
Source: ICF International estimates, 2012 

2 Waste Heat Recovery: Technology and Opportunities in U.S. Industry, BCS Incorporated, March 2008 

3 EPA (U.S. Environmental Protection Agency). 2007b. EPA Combined Heat and Power Partnership 
(CHPP). Catalog of CHP Technologies. Available at http:/lwww.epa.gov/chpJbasie/catalog. html. 

21Page 
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Based on the above information, power costs for a WHP system range from $0.060 to 0.125 per kWh. 
MS Silicon has a power supply contract that will provide electricity at a delivered cost below the low end 
of the range of $0.06/kWh, thus this difference In electricity costs Is considered cost excessive for this 
project. 

MS Silicon will continually review waste heat recovery systems and as newer technologies emerge, will 
evaluate their economic and technical feasibility. The plant will be designed with physical space for 
future waste heat recovery opportunities. 

Question #2 • BAcr for Particulate Matter • Opacity: EPA previously noted that that the application 
contains ir~sufficlent explanation of the opacity limits for the facility as a whole and on the baghouse on 
the submerged EAF. EPA suggested consideration of opacity limits for particulates that exit from a 
control device of 3 percent opacity or less, and particulates that exit from the plant, due solely to the 
operations of any affected EAF, of 6 percent opacity or less and a prohibition on from the dust handHng 
system of any gases of 10 percent opacity or less. In their response to our comments, the applicant 
agreed that th~e limits are acceptable. However, the new opacity limits do not appear to be In the 
preliminary determination's BACT analysis (section Ill) or the summary of permit limitations (section V). 
We continue to believe these recommended limits are appropriate and should be included in the 
permit. 

RESPONSE #2 - MS Silicon believes that these limits are acceptable and should be Included In the 
permit. 

Question 113 ·BACT for 502: We believe that a more robust analysis of BACT alternatives Is necessary to 
support the permit record. If built as proposed (4 units), the facility is projected to emit over 2,000 tons 
of 502 and the air quality modeling Indicates that the facltlty will violate the NAAQS for 502• 
Incorporating temporary limits In the PSD permit that restricts operation to two of four proposed 
submerged EAFs Is not an acceptable alternative to Identifying the appropriate 502 control technology 
and requiring its operation In the PSD permit. In addition, the analysis does not make it clear why 
variable emission rates result in technologies such as Spray Dry Adsorption and Dry Sorbent Injection 
technicallv infeasible. We would expect that these technologies are technically feasible since limestone 
is already used In the process as a flux and sorbent flow rates can be adjusted as emission rates change. 
There are other industrial processes with variable emission rates that control S02. In addition, there are 
a host of sulfur removal options besides those identified in the preliminary determination, as well as 
viable fuel based alternatives such as low sulfur coal or greater reliance on wood, that are not affected 
by the variability of the emission rate. In short, there are technically feasible options for the control of 
S02 that we recommend be considered in the BACT analysis. 

RESPONSE 113 • 

The volumetric exhaust gas flow rate from one SAF baghouse Is approximately 81,500 scf/minute. When 
coupled with the relatively low S02 emission rates, a relatively small S02 concentration is In the exhaust . 
• Based on engineering estimates, the concentration of SOz In the offgas Is about 90 ppm. This Is much 
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lower than the concentration typically found for flue gas desulfurlzation systems such as wet and dry 

scrubbers4
• The S02 concentration will also vary widely over the SAFs cycle. 

The Spray Dry Adsorption lSDA) control alternative has the following significant limitations for effective 

technical applicability for SAF applications: 

(I) The low S02 concentration In the influent coupled with a relatively large gas flow would retard the 

adequate contact Interface with the reagent; 

(li) The variations In the S02 concentration during and between heats would severely impair the control 

system's capability to respond adequately. SDA systems are not designed for adept load-follow 

flexibility; and 

(Iii) The low temperature of the exhaust gas of around 350 ~ and the low gas moisture would not allow 

sufficient thermal gradient for an appropriate approach to saturation which typically specifies that the 

temperature of the desulfurized gas stream leaving the spray dryer be around 30- 50 °F above Its dew 

point; 

Thus, SDA dry scrubbing option is considered technically Infeasible for this application. 

The Dry Sorbent Injection (DSI) control option typically involves the Injection of dry powders Into either 

the furnace or post-furnace region of utlllty·slzed boilers. This process was developed as a lower cost 

option to conventional FGO technology. Since the sorbent Is Injected directly Into the exhaust gas 

stream, the mixing offered by the dry scrubber tower Is not realized. The maximum efficiency realized 

for this S02 control technology is estimated to be fairly nominal. It is felt that If sufficient amounts of 

reactants are Introduced Into the flue gas, there is a possibility of some degree of mixing and reaction. 

The science is inexact and the coupling of reactant dosage and in-flue mhdng which Impacts the S02 

control efficiency is susceptible to variability in S02 concentrations. 

This control alternative has the following significant limitations for effective technical applicability for 

SAF application: 

(I) The low 502 concentration In the influent coo pled with a relatively large gas flow would retard the 

adequate contact interface with the reagent; 

(II) The variations in the 502 concentration during and between heats would severely impair the control 

system's capability to respond adequately. DSI systems are not designed for adept load-follow flexibility 

and variable reactant dose control with fast response times comparable to anticipated process 

conditions; and 

{Iii) Due to the anomalies of mixing afforded by the process, the reaction kinetics are not very flexible 

and rather time·dependent. Unlike the SOA system, the mixing uncertainty can potentially reduce OSI 

technology to a sheer brute-force proposition resolting In unstable and unpredictable performance; 

4 Air Pollution Control Technology Fact Sheet, EPA-452/F·03·034 
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Question It 5 • Startup, Shutdown and Malfunction (SSM) emissions: There is no discussion on how 
SSM emissions are to be treated from this facility. We recommend that the permit state that SSM 
emissions are to be Included in evaluating compliance. 

RESPONSE #5 -MS Silicon does not foresee any significant changes In emissions of regulated air 
pollutants during startup and shutdown events of the proposed submerged arc furnace. MS Silicon will 
develop, prior to operation of the submerged arc furnaces, startup, shutdown and malfunction 
operation plans to ensure excess emisslons do not occur during these events. The draft permit requires 
the Installation and operation of continuous emission monitors for NOx, CO and S02 and thus will be 
able to demonstrate compliance with the emission limitations established by the MDEQ as well as those 
emissions that would occur during startup and shutdown events. MS Silicon will take appropriate 
actions to minimize excessive emissions during malfunction events. 

6IPage 
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Attachment 8 
Proposed Mississippi Silicon LLC Project 

Tishomingo County, MS 
Follow-Up Response -comments Raised by EPA Region IV- Air Quality Impact Evaluation 

November 22, 2013 

Provided below are responses to comments raised by the EPA Region IV as it pertains to the Mississippi 
Silicon LlC Project to be located In Tishomingo County, Mississippi. The comments raised by EPA Region 
IV pertained to the air quality Impact evaluation that was performed in support of the PSO air permitting 
process. 

For ease of review, we have provided the EPA Region IV comment followed by an appropriate response. 

Question #1 - Sfplflcant Impact Area - Contradictory modeling information that affects the impact 
assessments has not been resolved (e.g., significant Impact areas are indicated to be contained within 
Tishomingo County while MDEQ's Preliminary Determination Indicates otherwise). 

Response #1: 

The Significant Impact Areas (SIA) for each regulated air pollutant subject to PSD review for the MS 
Silicon plant project was provided in Table 2·4. Refer to Table 2-4 attached to this attachment that 
defines the SIA for each regulated air pollutant and corresponding averaging period. The extent of the 
SIA was based on the proposed operation of four (4) SAF units associated with the proposed plant. 
Based on operation of the four (4) SAF units, the SIA was shown not to extend Into Tennessee or 
Alabama for PM10• The SIA for PM2.5 was also shown to not Impact Tennessee and Alabama. The SIA 
areas for the 502 3-hour, 24-hour and annual averaging periods were also shown not to extend Into 
Tennessee and Alabama. The N02 annual averaging period did not extend Into Tennessee or Alabama. 
The Initial SIA's for 502 and N02 1-hour averaging periods were predicted to extend Into Tennessee and 
Alabama based on operation of four (4) SAF Units. Operation of two (2) SAF units did reduce the overaH 
extent of these SIA's, however the area still extends into portions o~ Tennessee and Alabama. Refer to 
Figures 3-Sa and 3-6a that provide a visual representation of the areas affected in Tennessee and 
Alabama. Since the figures do not Identify the overall extent of the SIA, refer to Figures 3-Sf and 3-6c 
which identifies the receptor placement with the significant Impact areas. 

Question 1#2. - S02 Impacts Sipsey Wilderness Area: The project Impacts to the Sipsey Wilderness PSD 
Class 1 area are greater than the S02 Sll. These signlflcant Impacts generally indicate the need to 
perform a cumulative PSO Class I ar~a increment assessment or a sufficient demonstration why the 
cumulative PSD Class I area increment assessment is not needed. This should be reconciled In the 
permit record before a permit Is Issued. 

Response #2 - Included as an attachment Is a copy of the executive summary from the technical. report 
provided to the MDEQ and the Federal Land Manager. As shown In this document, the only Item of 
discussion Is that the proposed plant will have predicted impacts of S02 emissions that will be above the 
significant impact levels for the 3~hour and 24-hour averaging period. However, the predicted 
concentrations are slightly above the Slls. The predicted concentrations from the proposed plant are 
shown to be 1.0 ug/m3 for the Class I 3-hour increment which is only 4% of the Class I increment of 25 
ug/m3. Predicted concentrations for the 24~hour period were 0.2 ug/m3 which also only represents 4% of 
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the Class I increment of 5 ug/m3
• MS Silicon Ia not awBre of any other S02 sources In the area 

(considered to be Class /Increment consuming) that when combined with the potentlal impacts 
from the MS Silicon plant would cause an exceedance of the Class I Increments at Sipsey 
Wilderness Area. 

It is important to note that EPA Region IV did make a request that the chemical transformation 
a lgorlthm should be turned off In Calpuff and the model reran. The model was reran and the results 
obtained did not alter the discussion I nor the conclusion discussed above. A copy of that updated 
analysis is also attached. 

Since the percentage of the Class I Increment to be consumed at the Sipsey Wilderness Area Is 
extremely low (<4%) based on potential emissions from the MS Silicon plant, inclusions of other 
potential S~ existing sources (that would consume Increment) In the Class 1 analysis would not 
drastically affect or alter the outcome of that analysis. The probability of other existing Increment 
consuming sources having predicted Class I Increment concentrations at or above 96% of the Class 1 SIL 
would be extremely low. MS Silicon did request a listing of other 502 increment consuming sources that 
should be Included in the aass I analysis. All three agendes; MOEQ, Federal land Manager and EPA 
Region IV were not aware of any other 502 Increment consuming sources that should be included in that 
analysis. Consequently, MS Silicon has concluded that the Class I analysis Is complete and that no 
further evaluation Is required. The Federal Land Manager has also formally accepted the analysis with 
no stipulations for further evaluations to be conducted. 

Question #3 - NAAQS Compliance Modeling does not provide sufficient Information and analyses -
The PSO Class II area National Ambient Air Quality Standards (NAAQS) compliance modeling and 
documentation does not provide sufficient Information and analyses to support the statement that the 
project will not cause or contribute to the modeled NAAQS exceedance. 

Response #3 - MS Siltcon has provided an air quality Impact evaluation discussion in the Initial PSD air 
permit application dated August 15, 2013 and Addendum #l doet~ment dated October 10, 2013. As 
presented In those documents, alr quality Impacts resulting from the proposed MS Silicon plant project 
were shown to be below the NAAQS for each regulated air pollutant subject to PSD review. After lnltfal 
review by EPA Region IV and MDEQ, further analysis was requested to ensure that the proposed MS 
Silicon plant project would not contribute to predicted exceedance of the S02 and N02 l·hour NAAQS. 
EPA Region IV also requested clarification of some of the supporting Information that was used to 
support the modeling analysis. Two separate letters were sent to the MDEQ answering specific 
questions raised by MOEQ and EPA Region IV and were dated October 2"" an 23'd, respectively. At the 
request of the MDEQ, MS Silicon was asked to assemble all of the Information presented In the initial 
application, Addendum #l and two follow-up letters. MDEQ also requested that additional modeling be 
performed to further support that the MS Silicon plant project would not cause or contribute to a 
predicted exceedance of the NAAQS. To satisfy MOEQ's request, a stand alone document was prepared, 
herein referred to as Addendum #12 which was provided to the MDEQ via email on November 22, 2013. 

The Intent of Addendum #2 Is to provide one overall document that contains the analysis contained In: 
a) the PSD application, b) the additional analysis provided in Addendum #1, and c) to consolidate the 
responses provided In the two response letters noted above. This document provides the entire air 
quality Impact evaluation as it pertains to the air quality Impact requirement for regulated air pollutants 
subject to PSD review. Also Included in this document is an analysis that demonstrates that emissions of 
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VOC and NOM from the proposed plant will not significantly impact or alter the ozone concentration 
levels currently existing In the area of the proposed plant site as measured by ambient monitoring 
conducted by the MOEQ. 

As demonstrated in that document, the proposed MS Silicon plant will result in predicted ambient air 
quality impacts that meet the PSD Class II Increments, as well as the NMQS for each air pollutant 
subject to PSD review. The following approach was utilized as summarized below: 

• Step 1 - Potential emissions from eac::h source of air pollution from the proposed plant were 
modeled using an EPA approved air dispersion model. This included emissions of PM10, PM2.51 

NOx. 502, CO and VOCs (I.e., ozone conversion only) which were subject to PSD review. 
Emissions from the plant were reflective of four (4) submerged arc furnaces (SAFs) operating 
simultaneously. MS Silicon Is proposing to construct the plant In two phases, with two SAFs 
being associated with each phase. The predicted concentrations from modeling all four SAFs 
meet the Class II increments and NAAQS for eac:h regulated air pollutant listed above. 

• Step 2- Using the predicted concentrations obtained from Step 1, the plant's area of slgnlflcant 
Impact was defined using the significant Impact level (SIL) concentration thresholds. The 
purpose of defining the area of significant Impact Is to define what existing air emission sources 
should also be evaluated In conJunction with the proposed MS Silicon emission sources. This Is 
referred to as the multi-source Impact analysis and Is used to demonstrate that the MS Silicon 
plant's proposed emission sources will not cause or contribute to an exceedance of the NAAQS. 

During this step, it was determined that several existing sources were shown to have predicted 
concentrations that exceeded the 502 and N02 1·hour NMQS. Because of these predicted exceedances, 
several additional modeling analyses were performed to demonstrate that the proposed plant's air 
emission sources would not contribute to a predicted exceedance of those 1-hour NAAQS. This analysis 
was required to demonstrate that the plant's air emission sources would result In predicted 
concentrations on those predicted exceedance receptors below the significant Impact levels established 
for S02 and N021-hour concentrations. In order to demonstrate that the proposed MS Silicon plant's air 
emissions would not exceed the significant Impact levels on those receptors predicted to exceed the 1· 
hour NAAQS, MS Silicon restricted the operation of the four (4) SAFs to no more than two (2) SAFs 
operating simultaneously. 

The air q~.tality impact evaluation performed during Step 1 and Step 2 was reflective of four (4) SAF units 
operating simultaneously. Because the predicted concentrations {i.e., PM1o. PM2.5, CO) were shown to 
be in compliance with the PSD Class II lnaement and NAAQS, the evaluation was not redone to reflect 
operation of two (2) SAF units. This is conservative and reflects a worst case modeled predicted 
concentration. The PSD Class II Increment for SOz and NOz were also based on operation of four (4) SAF 
units. Thus, the only modeling analysis that was reflective of operation of two (SAF) units was the 502 

and N02 1-hour NAAQS. There are no Class II increments associated with S02 and N02 for a 1-hour 
averaging period. 

As discussed in the Initial PSD air permit application, the proposed MS Silicon plant project triggered PSD 
review for emissions of PM 11, PMu, NO,., CO, S02 and VOCs. It is therefore necessary to demonstrate 
that the potential emissions of these regulated air pollutants will not: 1) result in predicted air quality 
impacts that would be harmful to human health and welfare (referred to as the NAAQS compliance 
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demonstration), and 2) will not result in predicted concentrations that would limit industrial growth in 

the area (referred to as the PSD Class II increment analysis). Information provided In Addendum #2 

provides technical information to support that the propos~ emission sources from the MS Silicon plant 

project will meet the two PSD review requirements noted above. 

An ozone air quality impact ana lysis is ~lso required under PSD review If VOC or NOx emissions from the 

proposed plant are more than 100 tons/year. Since NOx emissions (emissions of VOC were slightly 

below 100 tons/year) from the proposed plant will be above 100 tons/year, an air quality Impact 

evaluation was performed to demonstrate that the combined emissions of VOC and NO. would not 

cause or contribute to a violation of the ozone NAAQS. The analysis performed and the results obtained 

from that analysis are provided In Section 4.5 of Addendum #2. As shown in that section, the proposed 

project will have an insignificant Impact on ozone air quality and will not cause or contribute to an 

exceedance of the ozone NAAQS. 

Section 4.5 of Addendum #2 provides the analysis performed, including the results obtained from that 

analysis to demonstrate the proposed plant's emissions of regulated air pollutants will not adversely 

impact local soils and vegetation. A Class I impact analysis was also performed which demonstrated that 

the proposed plant's emissions of regulated air pollutant would: a) not affect visibility, b) not exceed 

Class I increment standards, and c) will not cause deposition at the Sipsey Wilderness Area located in 

Alabama. The analysis performed and results from that analysis were submitted to the MOEQ and the 

Federal land Manager under separate cover. The Federal Land Manager has approved the analysis that 

was performed and has concluded that the proposed MS Silicon plant wiH not adversely impact the 

Sipsey Wilderness Area. As a point of note, the analysis performed was reflective of operation of two (2) 

SAFs. 

Provided below is a summary of the predicted concentrations obtained from the multlsource air quality 

impact evaluatian. These predicted concentrations were obtained following EPA modeling procedures 

and reflect worst case Impacts based on operation of two (2) SAF units associated with the proposed 

plant project. Detailed modeling was performed, Including multiple analyses to demonstrate that the 

proposed plant (based on operation of two (2) SAF units) will not cause or contribute to a predicted 

exceedance of the NAAQS. Refer to Addendum #2 for supporting technical Information and modeled 

results. 

• Maximum Predicted Concentrations from PM10 NAAQS Analysis 

As shown in Table 3·5 of Addendum #2, predicted PM1o concentrations are below the PM10 24-

hour NAAQS. The maximum predicted concentration listed below meets the PM10 NAAQ.S: 

o PMllr 24-Hour- 66.48 ug/m3 compared to the NAAQS of 150 ug/m3
• 

• Maximum Predicted Concentrations from PM:u NAAQS Analysis 

As shown in Table 3-5 of Addendum #2, predicted PM2.~ concentrations are below the PM2.5 24· 

hour NMQS. The maximum predicted concentration listed below meets the PM2•5 NAAQS: 

o PM1.5- 24·Hour- 25.13 ug/m3 compared to the NAAQS of 35 ug/m3
; and 

o PMu- Annual-11.68 ugfm3 compared to the NAAQS of 12 ug/m3
• 
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• Maximum Predicted Concentrations from SOa NAAQS Analysis 

As shown In Table 3-6b Addendum 1#2 predicted S02 concentrations are below the S02 NAAQS. 
The maximum predicted concentration listed below meets the S02 NAAQS: 

o SOz -l-Hour-137.99 ug/m3 compared to the NAAQS of 196 ug/m3; 

o SOa - 3-Hour -115.38 ug{m3 compared to the NAAQS of 1,300 ug/m3; 

o S02- 24-Hour- 34.94 ug{m3 compared to the NAAQS of 1365 IJ@/m3; and 

o S02- Annual- 8.36 ug/m3 compared to the NAAQS of 80 ug/m3
• 

• Maximum Predicted Concentrations from NOz NAAQS Analysis 

As shown In Table 3-7d and Table 3-8 In Addendum #2 predicted NOx concentrations are below 
the NO. annual and 1-hour NAAQS, respectively. The maximum predicted concentration listed 
below meets the N02 NAAQS: 

o N02 - Annual-10.90 ug/m3 compared to NAAQS of 100 ugjm3
; and 

o NCa -1-Hour -163.6 ug/m3 compared to NAAQS of 188 ug/m3
• 

It should also be noted that multiple model runs were made to demonstrate that the proposed MS 
Silicon plant project (operation of two (2) SAF units) would result in predicted concentrations that would 
be below the Class II Significant Impact Level on each occurrence of a predicted exceedance of the N02 
1-hour NAAQS. The Maxcount option of AERMOD was also utilized to demonstrate the Insignificant 
impact concentrations from the proposed plant on predicted exceedaoces of the 1-hour N02 NAAQS. 

Question #4 - PSD Class II Compliance Modellns does not provide sufftdent Information and analyses 
-The PSO Class II area PSD increment compliance modeling and documentation also does not provide 
sufficient information and analyses to support the statement that the project will not cause or 
contribute to a PSO Increment exceedance. 

Response #4 - MS Silicon has provided an air quality Impact evaluation discussion In the Initial PSD air 
permit application dated August 15, 2013 and Addendum #1 document dated October 10, 2013. As 
presented in those documents, air quality Impacts resulting from the proposed MS Silicon plant project 
were shown to be below the PSD Class II Increments for each regulated air pollutant subject to PSD 
review. After initial review by EPA Region IV and MDEQ, further analysis was requested to ensure that 
the proposed MS Silicon plant project would not contribute to predicted exceedance of the Class II 
Increments. 

At the request of the MDEQ, MS Silicon was asked to assemble all of the Information presented In the 
initial application, Addendum #1 and two follow-up letters. To satisfy MDEQ request, a stand alone 
document was prepared, herein referred to as Addendum #2 which was provided to the MDEQ via email 
on November 22, 2013. As presented in that document the following information was provided on the 
PSD Class Increment analysis: 
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According to MDEQ modeling guidance, Tishomingo County's minor source baseline date has not been 
triggered for regulated air pollutants with .established Class II Increments. Since this Is the first PSD 
permit in the county to result In predicted concentrations above the PSO significant impact levels for 
S02, N02, PM1o and PM2.s, the PSD minor source baseline date will be triggered as part of this PSD 
permitting process. 

The minor source baseline dates have already been triggered for the counties surrounding Tishomingo: 

• Alcorn County- NO.- 01/26/2005, PM10 - 01/26/2005, 502 -01/26/2005 

• Prentiss County- NO,. -10/22/2007 and PMlo- 10/22/2007. 

The PSD Class II increments currently established by U.S. EPA are as follows: 

• PM10 - 30 ug/m9 24-hour averaging period and 17 ug/m3annual averaging period 

• PM2.5- 9 ug/m3 24-hour averaging period and 4 ug/m3 annual averaging period 

• N02- 25 ug/m3 annual averaging period 

• 502 - 512 ug/m3 3- hour averaging period, 91 ug/m3 24~hour averaging period and 20 ug/m3 

annual averaging period. 

The PM10, PMu. 502 and N02 PSD Cfass II increment compliance demonstrations did not require 
preparation of a multisource air modeling Inventory because the MS Silicon project sources are the only 
PSD increment consuming source for these regulated air pollutants, being the first major source of these 
air pollutants to go through PSD review in the area since the Increment was established. The results of 
the air dispersion modeling Indicates that the MS Silicon plant will be in compliance with the PSD Class II 
increments 

Since the significant Impact areas for the proposed plant's emissions of PM1o, PMu, N02 (annual 
averaging period) are within Tishomingo County, no impact on Class II increment consumption should 
occur in other counties In Mississippi, Tennessee or Alabama. The proposed project Is the only 
Identified source that will consume Class II Increments. In the Initial PSO Class II Increment analysis for 
emissions of 502, It was determined that the SOz area of influence would extend into Alcorn County. 
Since the PSD minor source baseline date for St).z had already been defined, a demonstration of 
compliance with the 502 PSO Class II Increment would have to include the proposed MS Silicon plant 
emission sources, as well as any other Class II Increment consuming S02 existing sources. The MDEQ 
confirmed that the only other 502 Class II increment consuming source would be Kingsford 
Manufacturing Company located approximately 13 kilometers to the northeast of the proposed MS 
Silicon plant site in Alcorn County. Inclusion of this emission source in the modeling analysis, along with 
the MS Silicon S02 emission sources did not result In predicted S02 concentrations higher than that 
initially determined for the MS Silicon plant emission sources only. In short, this demonstrates that there 
are no Interactions of the emission sources from these two plants that would cause an Increase In the 
predicted concentration that is being used for comparison with the Class II Increment standards. 

The maximum PSD Class II increment consumption results are in the attached Table 2-5. 
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Table 2-4 
MS Silicon llC 

Proposed Silicon Manufacturing Plant 
Summary of Applicable Standards PSD Class II Slls Distances* 

24-Hour I 5 l 4 I 2001 I Highest first high of the 5 years PM1o 

Annual I 1 I 2 I 2007 I Highest of the 5 years 

24-Hour I 1.2 I 7 I 2008 I Average of the highest from each year PM2.s 

Annual I 0.3 I 2.6 I 2011 I Average of the highest from each year 

1-Hour l 7.52 I so I 2007 I 
Average of the highest maximum daily l·hour 

concentration from the 5-year period 
N02 

Annual t 1 I 6 ' 2011 I Highest of the 5 years 

1-Hour I 7.8 I 50 I 2007 I 
Average of the highest maximum daily 1-hour 

concentration from each vear 
SOz 

3-Hour I 25 I 11 I 2009 I Highest first high ofthe 5 years 

1-Hour I 2000 I -- I - I Average of the highest from each year co 
8-Hour I 500 t -- ' - I Average of the highest from each year 

Notes: 
*Based on operation of four (4) SAF units 

Section 2 - Modeling Tables.xlsx, Sll Distances 
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case: 25CH 1: 14-cv-000297 

Mr. Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consu1tants 

Document #: 2 

1515 East Woodfield Road, Suite 360 
Schaumburg, IUinois 60173 

Dear Mr. Frey: 

Filed: 03/07/2014 Page 105 of 147 

Per our conversation today, please find attached an Executive Summary describing the impacts of Mississippi Silicon emission sources on the Mingo and Sipsey CJass 1 areas. 
If you have any questions regarding this report, feel free to contact me. 

Sincerely, 

Scott Adamson 
Meteorologist/Dispersion Modeler 

1\MSl_SER VER_20l211nJi_s~si\Projc)cU\201311l-'8 Keaalldy.lalks Silicoa Modelms\MS Silicoo ExccUiive Sllllllllary Lellef.doc 
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45<?5 Wass~h Blvc:l I S...•te 200 I SLC. Ul Bill 24 Pholle B01·272·3000Jf'ax 901-272·30<10 
1/-/W'Iol mst6Diut•Dll com I infot~~ometsolut.ion com 

Page 106 of 14 7 



ca.se: 25CH1:14-cv-000297 Document#: 2 Filed: 03/07/2014 Page 107 of 147 

EXECUTTVES~Y 

A Prevention of Significant Deterioration (PSD) Class I ambient air quality analysis was 
conducted for the emission sources associated with Mississippi Silicon, LLC proposed silicon 
manufacturing plant to be located in Tishomingo County, near the town ofBurnsville, 
Mississippi. The air dispersion modeling analyses were conducted to evaluate the air quality 
impact on two Class I areas, Sipsey and Mingo Wilderness areas, which are located within a 300 
kilometer radius of the proposed pJant. The air modeling analyses evaluated the potential air 
quality impacts on the Sipsey and Mingo Wilderness areas and included the Class I Area 
Increment and Air Quality Related Values (AQRVs) which evaluated the Class I Significant 
Impact Levels (SILs), visibility impairment, and sulfate and nitrate deposition impacts. 

To perform the Class I area analyses, the CALPUFF Modeling System (CALPUFF 
(Version 5.8), CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range 
transport niodel recommended by the draft Federal Land Managers' Air Quality Related Values 
Workgroup (FLAG) Phase I Report-Revised (2010), was utilized. CALPUFF is a non-steady 
state Lagrangian Oaussjan puff long-range transport model that includes algorithms for building 
downwasb effects, as well as chemical transformations (important for visibiJity controlling 
pollutants), and wetldJy deposition. CALPUFF uses the wind fields generated by CALMET to 
make the transport and dispersion calculations. 

CALMET, the meteorological preprocessor for CALPUFF, is a diagnostic meteorological 
model that produces three-dimensional wind and temperature fields and two-dimensional fields 
of other meteorological parameters. The Class I air dispersion modeling analysis was performed 
using the CALMET dataset which was developed through the Visibility Improvement State and 
Tribal Association ofthe Southeast (VISTAS) Best Available Retrofit Technology (BART), 
commonly referred to as the VISTAS CALMET dataset. The VISTAS CAJ.,MET dataset is 
available for S sub domains. The VISTAS CALMET dataset for Sub Domain J was utilized for 
the Sipsey Wilderness Area; sub Domain 3 was utilized for the Mingo Wilderness Area. 
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The VISTAS CALMET dataset incorporated meteorological surface and upper air as well 
as precipitation stations which were provided to the CALMET model during processing. 
Monthly CALMET.DAT files were used for years 2001, 2002, arui 2003. Ozone data were 
extracted using CalPro from a standard ozone dataset associated with the VJSTAS CAL.MET 
dataset (Sub Domain 1 or 3). 

Geophysical data such as terrain and land usc is a necessary input to the CALMET 
model. The geophysical data utilized was included as part of the VISTAS CALMBT dataset. 

POSTUTU.. (Version 1.56), a program that transfonns particle size species to new species 
and produces the necessary concentration files that are then used by CALPOST for post· 

processing of results, was used for these analyses. The CALPOST mode} was used to calculate 
the concentration results for comparison to the modeling significance levels and the deposition 
flux for total sulfur and nitrogen. CALPOST was also used to carry out the visibility analysis. 
The CALPUFF modeling system switch settings and model options were based a combination of 
Interagency Workgroup on Air Quality Modeling (IW AQM) recommended switch settings and 
successive switch settings recommended in the Federal Land Managers (FLM) CALPUFF 

Reviewer's guide-FNL-20110523. 

The air dispersion modeling analysis evaluated the potential impact of the emissions fro in 
proposed silicon manufacturing plant. Emission data and source characteristic infonnation for 
the proposed silicon manufacturing plant were provided by Kennedy Jenks. Point, area, and 
volume sources were included in the model. Discrete receptors for Sipsey and Mingo Wilderness 
areas, downloaded from the National Park Service (NPS) web site at 

http://www.nature.nps.gov/air/maps/receptors/index.cfin were used to calculate air quality and 

visibility impacts. 
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The maximum concentrations of SOz, N(h, PM10, and PMz.s at the Sipsey and Mingo 

Wilderness Areas were compared with Class I Significant Impact Levels (SILs). According to 

guidance, if maximum concentrations are below the Sn..s, then emissions from the facility are 

assumed to be insignifiCant and no further analysis is needed. Tables E-J and B-2 present the 

results of the air. dispersion modefing analysis for the Mississippi Silicon, LLC facility and 

compares the modeled concentrations at Sipsey and Mingo, respcctJvely, to the Class I SILs. 

With the exception of three-how- and 24-hour SO:z concentrations for 2001 and 2003, results 

indicate that all modeled concentrations are well below the SILs. For pollutant concentrations 

below the SU., the emissions from the Mississippi Silicon, LLC facility arc assumed to be 

insignificant which means that emissions from the proposed facility wiU not have the potential to 
I 

cause or contribute to an exceedance of an ambient air quality standard or PSD increment. At 

this time the Mississippi Department of Environmental Quality (MDEQ) and FLM•s have not 

required a cumulative increment analysis to be conducted. 

TableE-1 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD ClaBS I SILs 
' 

for SJpsey WJJderneu Area 

Annual (HJH) 0.0002 0.2 

24-hour (HI H) 0.0139 0.0077 0.0081 0.07 19.8 

PM2.s 24-hour (H2H) 0.0074 0.0074 0.0072 0.07 10.62 

Annual (HlH) 0.0004 0.0003 0.0004 0.06 0.73 
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TabJeE-2 
CALPUFF Maximum Modeled Conuntratfoos and Comparlroo to the PSD Class I SILs 

for Mingo Wilderness Area 

20.1 

0.36 
24-hour(Hl 

24-hour (H2H) 0.0006 0.0006 0.3 0.21 
Annual (HlH) 0.0000 0.0000 0.0000 0.2 1 
24-hour 0.0012 0.0!)19 0.0020 0.07 2.9 

PMu 24-hour 0.0010 0.0014 0.0019 0.07 2.7 
Annual (HlH) 0.0000 0.0000 0.06 0.07 

A visibility impairment analysis was conducted in order to detenninc if the Mississippi 
Silicon, LLC facility would have an adverse impact on visibility at the Sipsey and Mingo 
Wildemess Areas. The analysis was done using the CALPOST foJJowing the methods and 
options outlined under the FLAO 2010 guidance with MVISBK ... 8 and the backgroWld light 
extinction based on the "cleanest 20W' days for eaeh wilderness area. The visibility threshold is 
exceeded if the predicted change in light extinction exceeds 5% based on the 98th percentile 
(e.ighth highest day for a year) in any single year modeled. The CALPUFF/CALPOST visibility 
results for the Mississippi Silicon, LLC facility were compared to the "cleanest 20%" 
background and were found to be below the 5% (based on the 98tb percentile calculation) for the 
cleanest 20% background condition. The~ results for Sipsey and Mingo Wilderness areas are 
presented in Tables E-3 and E-4, respectively. 
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TableE-3 

Eight Highest Daily Delta-Decfvlew Chaoge for Cleanest 20o/o for 

Sipsey WBderpas Areas 

::;)1:\~~ )1: :nt-_)··:~ ~:::~lw.w~Jl ~1~:,~\~: :~ :; ·)·:_.",:.:;~;-T:'"f.)~I~~: . .:~:tjfr~'~fc~·;~ 1~,;~':."+-:..r::. >~ [?,\':;-. ~·r~; ·-H:¥0~ .1!ilf~~lij""- """:-''j'~)<; v,r-

~~-;:: ~_,. :~,r .· ··k~;~"*~y~,(./t_,...\'~~ ... ~ ..... ~~: __ ,.· .. -·~· .... ~\ ....... \r ', :,~. ~ ·;,-:·: ..... ~~;.:·~ '~-.•-.: .. ·/..._,-.., ... :~.'~ ... '~:~, 

"" ~~lill{){:{:i.{_t~J:\~~~l:, .. ~;:~~i!j}:¥ PfJ'f:~{2".1~·- '.:',1 'T'~ '1~-1~){~':!-~~;··t~i}:.: :;.~F:t/V- .t~:~k~[;-~' 1)_:: ~-i~'\_If!!\i.'J:~ 
I 
2 
3 
4 
s 
6 
7 
8 

3. 3% 3JO% 2.35% 
2.90% 2.97% 2.19% 
2.60% 2.41% 2.07% 
2.54% 1.69% 1.98% 
2.41% 1.68% 1.95% 
2.13% 1.61% l.9S% 
1.97% l.S~At. 1.64% 
1.69% 1.41% l.SSC'A. 

TibleE-4 

Eight Highest Dally Delta·Declvlew Chaage for Cleanest 20% for 

MJogo Wtldemess Areas 

64.0 
59.4 
52.0 
50.8 
48.2 
42,6 
39.4 
33.8 

Total sulfur and total nitrogen deposition analyses were performed for Sipsey and Mingo 

Wilderness areas. For the deposition analysis, POSTUTIL was used to combine the wet and dry 

flux output files from CALPUFF and scale the contributions of S02, S04, NOx, N03, and HNO, 

such that total nitrogen (N) and total sulfur (S) flux were contained in the same file. The model 

results were compared to the 0.01 kglhalyear Deposition Analysis Threshold (DAT) developed 

by the NPS and the U.S. Fish and Wildlife Service (FWS) for the Eastern Class I Areas. The 

results of this analysis are provided in E-5 and E·6 for Sipsey and Mingo, l'espectively. 
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TableE·5 

Sulfur and Nitrogen J)eposJtlon Flux Results for Sipsey WUderness Area 

TableE-6 

Sulfur and Nitrogen Deposition Flux Results for Mingo Wilderness Area 

l"'llf'"''"''"'~~'"''"l'"i :. c: ,. ·, '): ·;: ·.·: .,. ., .: ;· ~-.. ' '": y' .,:-:·' ''"CI'"'"''r''"'"·""·~''; :W" .,;~ s ·-'&,1"',: ... ~'1!i~:f;ey);>i' -.f. •• ;,. o!J' 1!1,(; ~~·· i : ! .) ·J · '2L.I: ·) 1: '(,'!.; ,-V~ ~.:X- If'! J1·'•H <I·),)·,;;,._, t'·~i?.f..'J.!;';:;~~'-:1\•. ~ r!\·}~-}:..,1.,4, .... ,\,-:.:~1i:).,;~;'' .. 'l\"./:1:,\ ... ,..~--· ,' · ., _", ·-. · ·i··~~ -if,\·)~ . 1 ..... , , ,~ ... ,·,,..,·}{.:..""'il.~" _.-..,;-.. ·.: ;.:~, w·l .,, I m,o, "· <,•,j ,.',, •: ' - ',• •. ·I 'I ( I• "·'t' .-, '. ' ~· '• ,, >'. 11' 't -,,.,.,-~.,, ··•1 1";\ftt- -.'<.I •"' f '·t~_,;;~ 
~· ';;~~~~, ~~~s-~~~:ro~~~;,~~c~~-·:·~~-; , :: .\ · ... ~-~ ~~~-.~: ~ t •• ~ • ·:. ~~- •• ,)~~ ~ :J). - - .• -: ~i-l-~ ... ~-.~.:- ~ ~ , >l ~-, : ~ ~ ~,. :-·.\ ~'~~~ ~~c~ '~-'·.~~, ~~ ~;., ~ ~.~:l:% ~-~:·~::!~" 
~~~.U~lt~· J')ltlf',-J,·-··s·;llfiP''""''·>fikl·•i\f;··~~·.l,.·~,H ,.,,,) ,.,.Jl)J*,I!•'.~t>~~~~-,~r"'-~·.:...,·A N- ... : -~" ~;f'. ~,.· "-~~~.!Cl~l-!r~ ""-'": • ~~:~-.,';'1, ·{.3;:;/ :.1·../. ~t;.);{ L"llS~JV. f.r~.:t~-.1,)~:·:.::---~~i:'~~~~ ...,~;."'"' r.:.: ~ ~i' .. •t;r.:t-t~r.£:~ 

Sulfur (S) 0.0010 0.0010 0,0016 0.01 16.4 
Nitrogen (N) 0.0005 0.0004 0.0007 0.005 14.8 

E-6 



Case: 25CH1:14-cv-000297 Document#: 2 Filed: 03/07/2014 Page i13 of 147 
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MINUTES OF THE MISSISSIPPI ENVIRONMENTAL QUALITY PERMIT BOARD 
HELD IN JACKSON, MISSISSIPPI, ON TUESDAY, JANUARY 14, 2014 

The Mississippi Environmental Quality Permit Board held a meeting in the Commission 
Hearing Room ofthe Department of Environmental Quality, localed at SIS East Amite Street. on 
January 14, 2014. DeMis Riecke eallcd the meetin& to order at 9:00a.m. with the following 
members and dcsignarcd representatives present: 

Dennis Riecke, Chairman 
Leslie Royals, Vice Chairman 
Jan Boyd for Jamie Miller 
MichaciBopad 
Junic Crawford for Kay Whittington 
Jim Lipc for Cindy Hyde-Smith 
David Snodarus for Lisa lvshin 

Ted Lamplon was present as lepl counsel On motion by David Snodgrass and 
seconded by Mike Bograd, the minutes of the regular meeting on December 10,2013, were 
approved. 

THE PERMIT BOARD CONSIDERED THE FOLLOWING 
OFFICE OF GEOLOGY MA1TERS: 

Mialac aad Redllmadoa Division 

Syrface Miaiag Bogd Releases 

The Permit Board on motion by Jim Lipc and seconded by Jan Boyd, voted to approve 
the issuance of the following bond releases: (Mike Boarad abstained) 

APAC- Mississippi. Inc. Carroll 
Hill Brothers Construction Co., Inc. Tunica 
Pierce Construction and Contract 
Hauling, Inc. Hinds 
TCB Construction Company, Inc. ForTCSt 
TCB Construction Company, Inc. Forrest 
Perkinston Sand & Gravel Company, Inc. Slone 
Perkinston Sand & Gravel Company, Inc. Stone 

Sarfase Mlai11 Permit to Tqnsfer 

P82-017T 
P12-009 

P09-009TIA 
POI-030 
POI-031 
P87-004 
P92..033 

FinaiiO% 
lnitial90% 

Initial SO% 
Final 10% 
Final tO% 
Additional4tWo 
Additionai4So/o 

The Permit Board on motion by David SnodgJ'8SS and seconded by Jamie Crawford, 
voted to transfer the followina surface mining permit and return the bond. (Mike Bograd 
abstained) 

William Harvey d/b/a Viney Creek Gravel 
transfer to T & T Construction Panola 

EXHIBIT 

"4" 

Plt-008T 
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MACLAND DISPOSAL, INC .. CLASS I RUBBISH SITE, MOSS POINT, MISSISSIPPI 
COVERAGE IIRI-109- MACLAND'S MOTION TO DISMISS EVIDENTIARY 

HEARING REQUEST 

The Pcnnit Board held a hearing to consider MacLand Disposal Inc. D's (MacLand's) Motion to Dismiss Evidentialy Hearing Requesl filed by Ms. Oayla Crowley. Ms. Crowley 
specirally requested an evidentiary hearing for the Penn it Board to consider issuance of 
Coverage under the Mississippi Solid Waste Management General Pennit for operation of a Class I Rubbish Disposal Site located in Moss Point, Jackson County, Mississippi. Macland moved to dismiss the hearing request arguing that Ms. Crowley ptaentcd no evidence that she 
was an "interested aggrieved" party, that she had shown no fact indicating MacLand failed to 
meet the requirements of the Ocneral Permit, and that Ms. Crowley otherwise Jacked standing to pursue the request. Special Assistant Attorney General Deanna Saltzman served as a Hearing Officer. MacLand was represented by legal counsel Keith Turner, Esq. and Betty Ruth Fox. Esq. Mr. Turner made the argument on MacLand's behalf. Ms. Crowley represented herself and 
argued apinst the motion. MDEQ was represented by Us General Counsel, Roy Funb. and 
Senior Attorney Lisa Ouzts. Mr. FutTh related MDEQ's recommendation that the Pennit Board 
deny the motion. After considering MacLand's written motion, written responses submitted by Ms. Crowley and MDEQ, and after considering the oral arguments ofall the panics, Mr. Lipe 
moved to deny MacLand's Motion to Dismiss. Mr. Boyd seconded the motion and the Pennit 
Board voted unanimously to deny MacLand's Motion to Dismiss. Mr. Turner requested that the Board bar Ms. Crowley from lntroducinc anything at the evidentiary hearing related to the Permit Board's prior decision, made after an evidentiary hearing held on August 21, 2012, to approve 
modification ofMacLand's pcnnit noting that Ms. Crowley did not appeal the decision. Ms. 
Crowley agreed that she would not n~ise issues that the Permit Board previously decided. 

REPORT OF STAFF PERMIT ACTIONS/CERTIFICATIONS 

Staff reported to the Permit Board that staff had taken action on various permits since the 
December J 0, 2013. Permit Board Meeting pui'SUint to the regulations delegating this authority to the Executive Director and the Executive Director's delegation ofthis authority to the staff in accord with those regulations. The Permit Board voted to note and record in Its minutes lhc 
reports ofpennit actionslcertirations by staff since the December tO, 2013, Permit Board 
Meeting. (Jamie Crawford abstained fTom voting on all Land and Water Resources pennits and Mike Bograd abstained on all of the Office of Geology pennits.J 

REPORT OF PERMIT AcnONs I CERTIFICATIONS SINCE THE 1211012013 MEmNG 
OFFICE OF POLLunGN CONTROL 

ENVIRONMENTAL PERMITS DIVISION 

Air· COMtnlctfon ,....... lu111nce 

ID F1clltr County '-•It No. 
13214 Enabtlt Mldllfnm Partners lP, Ash Plant Amite QOI0.00038 
1021 Homlln lndullrlel ftaiWimbl t240-G0007 

Air • PMnll Revolut 

10 FICIIIJ County '-""'t No. 
8377 ~Complny L• 1~4 - Ulot llN•h I ~~-- t .... ... ..-. ... .~ .. , 

~ 
r 
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20643 Dlnbury Onshore u.c, Soao eanu.1 PfOo8Ning Faelfily JaiP8f 130040071 

2082 EnWgy Mil1i181ppilnc, Gtand Gul NudNr 8latiDn Ctalbome 0420-00023 

123ISO foamcraft Inc Lee 1540-00072 

1332 Rount.....,.. Hlindling Inc Mats hell 178040030 

Nt ·'Titlt V Opeft~~Mg Pennlt 111u1Me 

ID fac:IJiy County I ,...,.ttNo. 

23844 Gulf LNG Energy LLC. LNG Cleaft Eftet~Y Plojed Jacklon 1 1210-00132 

... 1--... 1:- l ..... ltNo. 

AJr • na. V O,...alng ,..,.. ,..llauance 

ID Facility eouncr PerMit No. 

531& 8ulldefl Maltlle InC Hindi 1 080-()023ol 

an c.p.nter Company lM 1540-00024 

2001 Mid Soulh L.urniMIIInc Lauard ... 1480-00012 

5106 
y.,.,.., .. Gu ~CoMpany LLC, Ba~avt~e 

Pinola 2100«1023 
ft. Station Number 13 

119 Tru .. G&au and Alulninum SOiulionl G!Wnldl ~, 

.,_Tille vo .............. It,...,..., 
ID Faclllt»' CounlJ ...... No. 

Tranafenecl To: CNolncld furniture, A SUblidii'Y of 
922 Spod Haley Holdlnga lncTIMifemld From: Chrclmcr81 Tate 210().00003 

FumituN 

,. • Tlela v Permit Minot ModlflcMJon 

ID ,..., County IWmltNo. 

12439 Guf South Plplllne CGMpafty, LP JacbOn ~ Rankin 238G4008IS 
sa.IIOn 

102 RMO!Uie FP US Inc. Glen8U Opetdonl GleMda 088040011 

............. GeMIIIPemdlCove ...... -Other ......... 

10 FacllltJ eoun., ,.,..No. 

&412t Hamtll Family FIRM Scott MSG20tm 

2 .... 74 PPM eon.utllnlllnc. Jr Food Malt Number 472 Wilkinlon MSG120228 

24072 Scol PWoleuM Corporation. GIM.,.. Facility Washington MSG130410 

8515!5 Soulheat Supply Headef LLC. SESH LJne 100 at Bayou Cllibome MSG130411 
Piel'l'e 

\ _____ ,___.....,_ 
&D ' FKUity .. ,.. .... ... T--.- ~ .... I PenaltNo. 

SUfflotwaw. o.n..l ...,..Cowenlael• OIMrT..,.fer 

10 FeclltJ County Permit No. 

524111 
T ........... To: Diamond V Poul1ry U.CT~ From: Marion MSG201513 
Lela Slmmonl Poulrl 

1371 
T To: Donlld A Raalertlon, Pou!lty Fenn 7 • Pike MSG201671 
12T,_felred From: Jahn ~. Poullrv 
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64813 Field u.mortll HOIJII8f WJiklntofl MSR10&48t 
85021 lngOmer Wtler Aalodltlon. ~ 15 Wttlr Une Union MSR1CIUOI 
229 Johna MIIMIII Adlml MSR1015521 
888 KMIIIt Alr Force a... Hlntlon MSR101S511 
650&1 MOOT, Yaao, 103321 301000 Yaz»o MSR1015515 
&W12 MemphiiStoftellld Gmel ConlpMy, o.soto Pllnl Mine Detalo MSRS22SZI 
65030 N L CII'IOn CoMtruc:lon Complny Inc. Missey Mini AIIIIJ MSR322357 
84t53 Neely TNdcJnO lftd E ...... Pac:llhonta Mine Hindi MSR3Z2Mt ..... Ofd ~ 49 SUbdMIIoft Hlntloft MSR101102 
85044 Plm11n Enllgy, OCM Brlnc:fl Fldllr Desoto MSR101513 
65071 Pllcagoull, Cly ~. Point Pltk Redevelopment Jldcton MSA101517 
158728 OuaiiV Mlnufldurlng Otoup u.ton MSR002157 
S502I Singing Rlvlr M.a DeiiiOIIion l'fotect JlcNOn MSR101S5tt 
85018 Tllbot Brother~ Gliding Compeny Inc, Clrpenler Mine Mlfsh8D MSR3223Sl 
51988 US Nttrt COE. Vidtlllufg Diltrict, Avon 8eeplge Conlnrl WaN11gton MSR1015505 14- US Amrt COE. ~ Dlltrtd. Like Jlcklon Seepage lulquenl MSR1CJIICM Conn! 
14738 W S Newlllnd Sons Inc, Nic:hotl Mine ......... MSR322348 
85102 Wh .. Trade Subdlvlllon Hlrrllon MSR101520 
154971 Xclwltcn Inc, PM:h Mine Union MSR322315 

lutfaol w..,. o.n.r.e hmllt eove,.... . atonn w.w Mocllflodon 
10 FICtlltJ tountr ...... No. -- (;Mft ~~ ~ lnc.lkldley Mine Nulftblr 15 MMon MSR3217otl 
111374 Oxford Commons Llflylel MSR104127 
19374 Oaford Common~ ....,.,.... MSR104127 

lurfacl Wdlr • ......., Plfmll Ccwerlges • Stonn W8lllr Relssuana 
ID F•cBIIJ cocn, .......... 
38489 Doug Mc:Comdc:ll Conttru.-rt. Swln Hill Mine Momoe MSR321742 
15949 Dunn Rotdbulldelt U.C, Hlyel Pft Claltle MSR320071 
31238 Ellll COMWc:fiOn Compenr Inc. S llld E Land Holdfngl 

lowndn MSR321811 Mint 
37200 EncMII ~-U.C, Endvlle Mint Ponlotoc MSR321770 
38209 Euc.w Conalnldlon Coftlptny Inc, FOld Mine .......... MSR32f727 
52829 OM TOCIIt Ente11'!'11M U.C, Taotle Mine Jadllon MSR321177 
11132 Johnllonl Stnd lnd Chvtllnc. Pft Number 3 Clltke MSR322071 ..., Johnslans Stnd and Gmellnc. PI Number 7 Claltle MSR32CI193 
11378 KfYI'II om.! Inc. Vavglm Ortwel Pit Copfllh MSR320011 
!58113 L B1 Slltl, l S. s.IH ...,_ 8toM MSR322131 
35177 M Mel Durlnd UC, Poll Blilmfla Cl.y Bom:Jw Mine HtnCOCII MSR321124 
58073 PtofiJe Pruduc:tll U.C, Mine Number 4 Tlpplh MSR3Z2121 
38001 RMitWiftd ConttM:tion Inc. RMMincl 8onow Mine ~In MSR321101S 
3'19!58 8mlh Gmet lftd Tructi'ID U.C. Chill Srnlh Mine PnriRMr MSR321114 
545032 T1nner ~ Cotnptny InC, MtiUf Mine lelke MSR322122 
55174 Tanner Construction~ Inc. HolllnCithMcl MIMI ........ MSR322114 
37393 T.,.,., COMUuetcM\ C~ Inc. Jason R1ll1m Mine Peny MSR321771 

-·~· 
TaMtt CclftstrudiDn Camaanv Inc. KewM Mine Juoar MSR3221:W 
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Surt.ce w ... r • c~ • NPDEI PennJliMuance 

ID Fldllty County PetmltNo. 

84778 MOOT, 50'1 DJitrid Comple• tMICOn MS00820IO 

84775 MOOT, L.Hkeeounty~ .._,.,... LMke MSOOI2103 

84774 amoT. seo~~ County~ Headclul~t~n Scoa MS0012011 

r sumc.waw-~-NPDEI Permit .._&uuMce 
ID Facllfty Countr PennltNo. 

14203 50 West Uundly lftd C. Wah CIIY MS004823e 

13843 A 1 Trw~lllr Paltl l.amar MS0038331 

171S7 Davidl Mabile Home Plllll Claiborne MS0058728 

14181 An County Child DevalopiMnt Plogqm InC. Monticelo U..nce MSOD48143 
HMd Start center Nulnber 2 

131815 HendHEit*IN: L.audetdlile MSC10315111 

13845 Jeffel'lon Oavil County Sc:hoolt, JeffetiOft DNa Vo Tech Jefflmon 08via MSOOS500t 
Cenllr 

14188 1<81~ COUnllyllde Mobile Home Park Laude rUle MSOCMI241 

13651 MOOT,..,........ 65, Welcome Centet, Pike Pike MS0024538 

13872 NCCJIWMh Hlnda MS0038471 

13841 NTS AleOQation Inc, Ttnglewood SubctMIIon L.audeftlale USOCQ6110 

13740 North Plre ConsolidMid Schocll Diltrid. Nor1h Pike Pike MSOCI310117 
Uiddte SChool 

14313 Nolth Point Inc.. Noll'l Point MepiMrt tnd Flleling een&.r PrenliM MS0055433 

14214 OXford. City of, Oeefllld Subdivilion Lattyeae MS0062e81 

14031 Pie«~~ Trw~llar Park. Number 1 Wtrren MS004372t 

13959 R D M'*" Home Plltl Fonest MSD04007D 

14411 Region 1 Menial Healh c.ur. flirland Cenltl coahomt MS005S830 

14215 Rodt .. Baplill Chulch Rriln MS0052744 

13115 SI8WI T,.ller Ptlk Forrell US0041131 

13884 WMII Spot LLC, The Frlftldin MS003e013 r 
14218 w.stam Line Schaol DiiUid. RMflide ._h School WMNnglon MS0051527 

13883 WileD PtopecUalnc:.. New Hope Park SubdMIIon Lowndes US0035821 

lumce w-.r • Comnlerc!al· NPDES,..,.. Tranaflt 

ID FacllltJ County Permit No. 

14358 
T,.,.fened To: UUllty SeMen uc. Ml Creek 
SubclulllonTI'Pifened From: TE!a, Mill OMit Wtrren M$0054721 

SubdMIIon 
Trtftlfened To: Utililv S.W. UC, 8emanS Aaet 

13837 SubdlvltionT,..,.,..,. From: TESI, BemM Aaet Wtnen MS0034el1 

Subdhlllloft 
Tnw......, To: Wily SeMcea u.c. llllle'V Sewage 

13112 Dlllrid SubdMIIonTrensltmld From: TEll,~ Wtnn MS0031512 
s.-ae Dillricl Q,, -'L 

1381M 
TnwllfefNcl To: Ulilly SeMcea LLC, Dogwood Lake Wanen MS0037851 
EIIIIMT FIQftl: TESt, - lAQ &Nioa 
Tn1111fwred To: Utllly 8eMcel LLC, Greentwlll 

13818 SubdhtlliOftTranatan.d From: TES1, GNenbritl Wanen MS003G188 

SubdMIIon 
11 To: Ullllly SeMcea UC, L.alle Vlllge EllaM 

13843 and WlndtrlceT ..... rNd From: TESI. Lake VlllaOe Harrison MS0023523 

Ellates 

tl!IIO 
T,.,.,.,_. To: U1111J Se,._ U.C, Lower Woodvlle 
EslltMT I Ftonr. TESI. 1..-r 1 e.tes Adama MS0042072 

···~ .. 
•· To·.~~UC.~Giove 
.,, ............. ,_._A 1'\..&. ,...=,.::;:::........:..-T-..- •• l'ft.,. US003&108 
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13123 
!I'Pifenwd To: Utlllly SeiVICM LLC. Vllllftcwl 
SubdlvlllonT.....,._. From: Tot.t EI'Mn:lllllleiUI Wlrren MS0034215 Sotullonllnc. 

13723 
T•---·- To: \Milr LLC, Woodllnd AcNI 
SubdMIIonT~ F1om: l&SI, Woocn.ml Ac:la Rankin MS0030252 SubdMIIDn 
T........., To: U11111r 8ervlcet, LLC, Olk Harbor 

13812 !~T,.,..,_ From: 1ESI. Olk Halbor Herlcodl MS0021111 

aurt.ce...., • Coftlmercl8t NPOES Penn It- Rnolce 
10 Fdlly CcMmty Penn~~ No. 
14203 50 Welt LHndry Md Cer WuhRivoU Md Reluue Cfay MS004123t 

~ Wdtr·CO~ NPDE8 Pend· Revoke 
ID ,.., 

Countr ...... No. 
13943 A 1 T'*' Pll'tl L.lrner MSOOM331 
17881 o.vtdl Mollie Home P8flc Cldlome MS0058l'H 
13816 H end H EIC*Inc l.Midefdele MS003111t 
13845 Jefltrlorl Civil County SChOola. Jefi'Mon Davit Vo Tech Jefferson .,.. MS003500t Cenllr 
14118 Ke1lrS Couflbyllde ..... Home Pafk uudeldare MS0041241 
13851 MOOT, 1nta11111te 55, W.lcame Center, Pb PIQ MSOOZ4538 
13872 NCC.W.h Hindi MS003&471 
13841 NTS Aatoclallon Inc. T•lgiii~~Waod Subdivision ..........,... MSOD35110 
137<10 NclrlhPice Sdtool Dltfrlct. Nodll Pile Pice MS0031017 Middle Schoal 
14393 North Point Inc, Holth Polftt Meeamart lnd Fueling PrMIII MSOOI5433 .. - andRIIAut 
142M Oxfont. Clly of, Deerlllld SubdNIIIon Ufayetle MS00521H 
14031 ~n:. Trallet' P•rtc • ...,., 1 w..., MS0043721 
flUI R D Mobile Home Pllk Fomlll MS0040070 
14411 Region 1 MtrUI HNIIh Cenler, Flllrtlnd Ceftler COihoma MS0055I30 
14215 Rode ... __. Ctlufch Rlftkln MS0052744 
13985 Slip Treller Pirie Fon'Ht MS0041131 
13884 W•lll Spot LLC. The Fflftldln MS0031013 , ... Weltam Une School D11b1c:t. RMtrlldl High School WMtdngton MS0051527 
13813 Wllco Pnlpeftles Inc, New Hope P8flc Subdlvillon lcMndH MS0035121 

tt.mlltNo. 

MSRtoeou 

MSR103380 

Surt.c. w.r.r • ......,.., • NPOES Penltft • Mocntlalon 
ID Facllty Contr PemlltNo. 
1358 MotMI Enlelpfilel LLC. Collns Temtlnll Cowlngton MS0002988 

surr.ce,...., •lnd...crllf • NPDIS Pennlt • ....._ 

ID I FacllltJ I eountr , ........ 
I f".- U•offt• •"" .,.,...,.,.. ... ,....,,.. ...... ,.,__hal"" I I 

.., 
\ 



r 

r .. 
I 
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lu.t.ce W ... r. ~ • P ............ Ptl'mll Tranafer 

10 FICIIIJ County PenniNo. 

227154 T ....... Of Ownet To: Cfenadl Stempjng and AIMrnbly 
lncT......., Of Owner~: Gfl!lf'lda··· uc Grenade MSPOI2210 

922 
T.....,., To: CII!Qm0'8ft Fumllunt. A Sublldilry of 
Spoil Hiley Holdtnos lncTI'WWind From: Chromcraft T818 MSP090234 
Furnltunl 

SurfKe Walet•lnduntal- I'* Operdr'ts ....... A ... ICIMC:e 

ID facUlty Countr PenaltNo. 

14515 Singing River HospUI SyaiMt, Eall Cltnl Medicll 
Jac:bon MSUOI7021 

Cenllt 

~urtacew•r -lncMtrtal GeMnll Pennlt eow.rae-. ~. Trusr.t 

ID Facllty County ,_.No. 
T,..l'llfened To: Chromc:nft Fumihn, A &lbekl•ry of 

922 Sport Hate, Holdings Incl...,..,.. F10m: Clvamc:taft T.te MSRUOOM 
Fumlu18 

1332 1 To: Roura MIIM!al HMdling lnc:Tn~n~ferrecl Marshall MSR000359 
Fnn: Roura lion WOfb Inc 

lurt.c. w ................ OeMral Pennlt Coverap. RftOke 

ID Facltty Cowtty PemtltNo. 

37&48 MOOT. JIIIP«, 1024H301000 Jupel' MSR105180 

~7 MOOT. LaudenMia. NeMon, Nelhoba. 101648 Laud .... MSRt03114 

53551 MDOT,LNice, 1004il0 302000 Luke MSR1057M 

Surtac. W*' •lndullrtll OIMr1tl Permit eov......- · StonawMM • Revoke 

ID Facllltr County PttmltNo. 

1538015 KRiger Fuel c.nc.r Number v •&3 Rankin MSR1015371 

S37VIS MOOT. Scott. 105057 301000 SColt MSR101376 

1•78 "'*-lrlnc Rankin MSR001141 

58231 
T...,...... Vally Aulhorily, CllyU)n Village 161kV Oldibbeha MSR106020 

StatiOn 

57288 WinltDft County 8o1rd d &lpeNiiOIS, P\.H-0873(3)8 Wmaton MSA106135 

8Uiface WMtr • Munlcll* • NPDES Pe.-·lllevoke 

ID FecllltJ County PennltNo. 

13210 ~<~miChael POTW ~ MSC020001 

13444 W..., v.n.y POTW YIIObUStla MS0022331 

Surf.ce w-.r. Munld,.l • NPOES Penlllt ReiuunC4t 

ID ,..., County PtmtiNo. 

13005 Adlertn~n POTW ChocDw US0020575 

13109 Doddavllle POlW Sunlowet M~51 

13118 EcruPOTW Pontotoc MS0035173 

13210 I<IIINdleel POTW MonlgOmery MS0020001 

13324 Pac:hula POlW Clarke MS0035700 

37819 Peart RMK County Ulitilr Authority, Nell ROICI POTW PealtRMW MS00&1174 

133611 RoxiePOlW Fr.nklin MS0024830 

13444 Watllt Velley POTW YIIODvlha MSCIOZ2S31 
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REPORT OF PERMIT ACfONSICERTIFICATJONS SINCE THE 12110/2013 MEETING 
OFFICE OF CEOLOCY 

MINING AND RECLAMATION DIVISION ,_., ...... 
l:eNo. 

Permlt(l) Modllled wlltl Acrap 

10 F.cay Counlr PM~~~~ No. 
10290 Golden T .... a-nd and Gmef Inc: lowndn P98-0f1 .. GIWR Bnll\erl G...-.1 Inc. ar.d'-Y Mine Mltfon POI-OtOMA Number. Ptatlt 15 

P'Mnil(l) Retuued 

10 Fldlfty County Permit No. 
f702 Hllnmd GI'IVII COnlplfty Inc. McGtonl PI Yuoo PCM-010 
1592 New8ll Sand end Gmtl Company, Newell sanG and Hamaon PfM.03IA G....- Mine 

1 
\ 

I 
I 

-



1"-
'<:t 
<"'"'i 
...... 
0 

OFFICE OF LAND Atm WATER RESOURCES 

(j) REPORT OF PERMtT ACTIOHSICERTIFICATIOHS SINCE THE LAST MEI!nNG OF 1211012013 

N 
<"'"'i 
Q) VOLUME VOLUME RATE PERMIT 
0) 
ro OWNER NAME COUNTY (MOD) (AFIYR) (GPM) SOURCE NUMBER AGENCY 
D.. 

Groundwater AIJdls•!!2n• 
'<:t 

Ms-GW· 

<"'"'i CUNTON, OTY OF HINDS 0.46 515 1000 CCKF 17043 DEQ 

0 
N 

MS--GW--1"- CMS SUBDMSION LLC HINDS 0.46 515 1000 CCKF 17044 DEQ 
0 -M 

MS--GW-
0 

"0 
CONNELL. BETTY M SUNFLOWER 0.29 330 2800 MRVA 42498 YMD 

Q) 
MS-GW· 

LL REED JR. JAMES E SUNFLOWER 0.13 150 2500 MRVA 47721 YMD 

PANTHER BURN lAND COMPANY 
MS-GW-

N LLC SHARKEY 0.09 98 2500 MRVA 47753 YMO 

:it 
MS-GW· 

_. 
HIRS8ERG. GEORGE COAHOMA 0.04 40 900 47754 YMO 

c 
MRVA 

Q) 

E 
MS-GW-

:::::l NICHOLSON, BRAD YAZOO 0.17 185 1800 MRVA 47758 YMD 

u 
0 

MS-GW· 

0 
LONESTAR PLANTATION SHARKEY 0.11 120 2500 MRVA 47760 YMO 

1"-

MS-GW· 

(j) LONESTAR PlANTATION SHARKEY 0.23 255 2500 MRVA 4n&l YMO 
N 
0 

MS·GW-
0 
0 lONESTAA PLANTATION YAZOO 0.11 120 2500 MRVA 47762 YMD 

I 

> 
MS-GW-

u 
I 

'<:t MURPHEY JR. JOSEPH R TAllAHATCHIE 0.13 150 1500 MRVA 47763 YMO 

<"'"'i 
<"'"'i 

MS-GW· 

I GOOSE POND AG INC SUNFLOWER 0.04 42 750 MRVA 47764 YMD 

u 
1..[) 

N 

Q) 
(/) 

ro u 

l_ L-



r-·- r---·-
1'-
'<t 
<"""i -0 

MS-GW-0 
(V) FANCHER FARMS CARROll 0.20 225 2500 MRVA 47765 YMD <"""i 

MS-GW-Q) 
0) 0 F BLEDSOE PLANTATION LEFLORE 0.15 167 800 MRVA 47766 YMD ct$ 
0.. MS-GW· 

RANDLE, WIUlAM S LEFLORE 0.16 183 2500 MRVA 47767 YMO 
'<t Ms-GW-<"""i 
0 RANDLE, Wlll.IAM S LEFLORE 0.08 89 2500 MRVA 47768 YMO N ...._ 

MS.QY-1'-
0 BLACKWOOD PLANTATION WASHINGTON 0.15 173 3000 MRVA 47769 YMD 
...._ 
(V) 
0 MS-GW-
"0 BLACKWOOD PLANT A llON WASHINGTON 021 240 3000 MRVA 4mo YMD Q) 

MS-GW-u: 
NAND NFARMS BOLIVAR 022 246 2500 MRVA 47771 YMO 

MS-GW-N 
NAND NFARMS BOLIVAR 025 276 2500 MRVA 47772 YMD it 

....... MS-GW-c ROBINSON, BRETT YAZOO 021 237 2800 MRVA 47776 YMD Q) 

E MS-GW-:::l 
u RIVERBANK FARMS YAZOO 0.07 75 2500 MRVA 47777 YMD 0 
0 MS-GW-

RIVERBANK FARMS YAZOO 0.()6 63 2500 MRVA 47778 YMD 
1'- MS-GW-(j) 
N RIVERBANK FARMS YAZOO 0.07 81 2500 MRVA 47779 YMD 0 
0 MS-GW-0 

PARKER, ROY 0 HUMPHREYS o.os 53 800 MRVA 47790 YMD 
I 

> u 
MS-GW-I 

'<t 
PARKER, ROY 0 HUMPHREYS 0.06 72 800 MRVA 47791 YMD <"""i 

<"""i 
MS-GW-I 

u PEASTER. MARY JANE YAZOO 0.19 210 2500 MRVA 47792 YMD 
L[) 
N 

Q) 
(/) 
ct$ 
u 



1'--

""" .-I 
....... MS-GW-
0 
.-I PEASTER. MARY JANE YAZOO 0.21 240 2500 MRVA 47793 VMD 
M 
.-I 

MS-GW-

Q) PARTIUDGE, ALTHEA YAZOO 0.11 120 2500 MRVA 47794 YMD 
0) 
ct:l MS-GW-

0... 
PARTRIDGE. ALTHEA YAZOO 0.13 150 2500 MRVA 47795 YMD 

""" 
Ms-GW-

.-I PARTRIDGE. ALTHEA YAZOO 0.21 240 2500 MRVA 47796 YMD 
0 
N MS.(;W--1'--
0 PARTRIDGE. ALTHEA YAZOO 0.11 120 2500 MRVA 47797 YMO -M 

MS.(;W-
0 

"0 FOUCHE. JOHN YAZOO 0.11 120 2500 MRVA 47798 YMD 

Q) MS-GW· 

Ll. HEIRS OF J M HOWARD llC HOLMES 0.09 102 2500 MRVA 47802 YMD 
MS-GW-

N WINGATE, SAFRONIA BOUVAR o.os 60 1000 MRVA 47803 YMO 

it Ms-GW-
..... 
c CONWAY, JOHN QUITMAN 0.04 40 1000 MRVA 47804 VMO 
Q) 

E 
M5-GW-

::::; FULL HARVEST AGRICULTURE SUNFlOWER 0.07 75 800 MRVA 47805 YMO 
u 
0 MS-GW-
0 

DELTA PINE LAND COMPANY LP BOUVAR 0.26 291 2000 MRVA 47806 YMO 

1'--
MS-GW-

O'l DELTA PINE lAND COMPANY LP BOUVAR 0.11 120 2500 MRVA 478C17 YMD 
N 
0 MS-GW· 
0 
0 DELTA PINE lAND COMPANY LP BOUVAR 0.09 102 2500 MRVA 47808 YMO 

I 

> u 
MS-GW-

I 

""" DELTA PINE LAND COMPANY lP BOUVAR 0.11 120 2SOO MRVA 47809 YMD 
.-I 
.-I 

MS-GW-

I FALLS, GARNER TALLAHATCHlE 0.24 270 2500 MRVA 47810 YMD 
() 
LD 
N 

Q) 
(J) 

ct:l 
() 

l_ L __ . 



r·· r-··-
1"-

"'" <-! - MS-GW-0 
N ESPERANZA PLANTING COMPANY ISSAQUENA 0.02 17 1500 MRVA 47811 YMD M 
<-! MS-GW-
Q) £SPERANZA PLANTING COMPANY ISSAQUENA 0.10 113 3000 MRVA 47812 YMD en 
ct:) 

MS-GW-0.. 
ESPERANZA PLANnNG COMPANY JSSAQUENA 0.10 113 3000 MRVA 47813 YMD 

"'" MS-GW-
<-! £SPERANZA PlANTING COMPANY ISSAQUENA 0.17 188 3000 MRVA 47814 YMD 0 
N 

MS-GW--1"-
BRASWEll. DENON HUMPHREYS 0.27 300 2500 MRVA 47816 YMO 0 -M 

MS-GW-0 

"0 HOLTON, ALVIN HUMPHREYS 0.14 155 2500 MRVA 47817 YMO 
..9:! MS-GW· i.I MUIRHEAD, PAUL SHARKEY 0.28 318 2500 MRVA 47818 YMD 

MS-GW· 
N DAVIDSON, RUDY LEFLORE 0.27 300 2500 MRVA 47819 YMD 
:ii MS-GW· ....... 

CLARK AND CLARK COAHOMA 0.27 305 1600 MRVA 47820 YMD c 
Q) 

MS-GW-E 
:J AlFORDDI. SF JSSAQUENA 0.14 155 850 MRVA 47821 YMO u 
0 

MS-GW· 0 
JWBMSLLC SUNFLOWER 0.27 300 2500 MRVA 47822 YMO 

1"- MS·GW· en MAHAUTC. GEORGE SHARKEY 0.30 333 2800 MRVA 47823 YMO N 
0 

MS-GW-0 
0 MAHAUTC, GEORGE SHARKEY 0.28 315 2800 MRVA 47824 YMD I 

> 
Ms-GW-u 

I 

MAHAUTC. GEORGE SHARKEY 0.20 222 2800 MRVA 47825 YMO "'" <-! 

MS-GW-<-! 
I FARMERS NATIONAL COAHOMA 0.10 113 2200 MRVA 47828 YMO u 
L[) 
N 

Q) 
(/) 
ct:) 

u 



I'-

""" .-I 
....... MS-GW-
0 

(V) FARMERS NATIONAL COAHOMA 0.22 248 2200 MRVA 47829 VMD 

(V) 
.-I 

MS-GW· 

Q) HAll, lARRY SUNFLOWER 0.20 225 2200 MRVA 47830 VMO 

O'l 
ro M5-GW· 

D... 
WAm PlANTING COMPANY BOUVAR 0.12 135 2200 MRVA 47831 VMO 

""" 
Ms-GW-

.-I GOODRICH LIVESTOCK COMPANY 
0 

WASHINGTON 0.09 105 1600 MRVA 47832 YMD 

N 
MS-GW--I'-

0 GOOD, STEVEN P SUNFLOWER 0.35 390 2500 MRVA 47833 YMD 

-(V) 
MS-GW-

0 

"'0 GOOD, STEVEN P SUNFlOWER 0.21 240 2500 MRVA 47834 YMD 

~ 
MS-GW-

LL QUIVER RIVER FARMS INC LEFLORE 0.57 640 3000 MRVA 47835 VMO 

Ms-GW-

N BOONE FARMS 3 WASHINGTON 0.43 480 2500 MRVA 47837 YMD 

::ii 
MS-GW-

..... 
c MARTIN MYERS FARMS WASHINGTON 0.04 45 600 MRVA 47838 VMO 

Q) 

E 
MS-GW-

:::J HOPE SO FARMS SUNFLOWER 0.12 138 3500 MRVA 47840 VMD 
u 
0 

MS-GW-
0 

WAXHAW LAND CORPORATION BOliVAR 0.46 510 1900 MRVA 47841 YMD 

I'-

Ms-GW-

en FLAUTI, MICHAEL B TAUAHATCHIE 2SOO MRVA 47842 YMD 
N 

0.36 400 

0 
MS-GW-

0 
0 YARBROUGH, SCOTI SUNFLOWER 0.09 lOS 1000 MRVA 47844 YMD 

I 

> u 
MS-GW-

I 

""" CROSBY CONSORTIUM BOliVAR 0.11 120 1300 MRVA 47845 YMD 

.-I 

.-I 

MS-GW-

I SCHMIDT, DALE BOLIVAR 0.16 174 2200 MRVA 47846 YMD 

u 
L.() 
N 

Q) 
(/) 

ro 
u 

L_. (__ 



r·. r ( 

('.. 

'<t 
.-I -0 

MS-GW· '<t KUNE JR. JAMES R. EST ATE BOLIVAR 0.20 228 2500 MRVA 47847 YMD (Y) 
.-I 

MS·GW· (]) 
O'l ICUNE JR. JAMES R. ESTATE BOliVAR 0.18 201 2500 MRVA 47848 YMD ctS 
0.. MS-GW· 

AGUZZIFARMS BOLIVAR 0.80 900 2400 MRVA 47849 YMD 
'<t MS-GW-.-I 
0 BELL AND BELL PARTNERSHIP BOUVAR 0.21 240 2500 MRVA 47850 YMO N ...._ 

M5-GW-('.. 
0 NARON, ROBERT BOUVAR 027 306 2500 MRVA 47851 YMO 
...._ 
(Y) 

MS--GW-0 

-o KIU.EBRfW, HEATH AND KEITH HOLMES 0.24 264 1500 MRVA 47855 YMO (]) 

MS-GW-i.I 
PILLOW DI. WALTER R lfFLORE 0.12 135 800 MRVA 47858 YMO 

MS·GW· N 
GUS PIERAUSI AND SONS WASHINGTON 0.07 75 1800 MRVA 47863 YMO :it 

MS-GW-_. 
c BECKHAM BROTHERS SUNFLOWER 0.()9 lOS 1200 MRVA 47864 YMD (]) 

E MS-GW-:::l 
J AND 8 HERBERT LLC BOUVAR 0.04 45 1000 MRVA 47865 (.) YMO 0 

MS-GW· 0 
BEAR WAllOW INC SUNFLOWER 0.20 22S 2500 MRVA 47868 YMD 

('.. MS.oGW-en 
N CUNKSCALES ASSOCIATES SHARKEY 0.11 120 2200 MRVA 47880 YMD 0 

MS·GW· 0 
0 

CLINKSCALES ASSOOATES SHARKEY 0.11 uo 2800 MRVA 47881 YMD 
I 

> 
(.) 

I 

'<t 
Grounctwll![ lodlflc8ti2DI .-I 

.-I MS-GW· I 
BASS. BRENT COAHOMA 035 393 1900 MRVA 00162 YMO u 

1.[) 
N 

(]) 
(/) 

ctS 
u 



r--
-::::1" 
.--l 
...... 
0 

MS·GW· 

l.(') MARTIN, JACKY SHARKEY 0.10 113 3000 MRVA 03668 VMD 

(V) 
.--l 

MS-GW· 

Q) 
0') NEBtm, G RIVES COAHOMA 0.34 378 2500 MRVA 05619 YMO 

ro 
MS-GW-

Q_ 

FORREST arY FARMS WASHINGTON 0.29 320 2000 MRVA 09370 YMO 

-::::1" 

MS·GW· 

.--l 
0 LEROY PlANTATION INC WASHINGTON 024 265 2600 MRVA 10685 YMO 

N - MS-GW-

r--
0 LEROY PlANTATION INC WASHINGTON 0.20 225 2200 MRVA 10688 YMO 

-(V) 
MS-GW-

0 

"'0 REED JR. JAMES SUNFLOWER 0.16 180 1350 MRVA 11842 YMO 

Q) 
MS-GW-

i.I PARKER. E l HUMPHREYS 0.36 405 3000 MRVA 38203 YMO 
MS-GW-

N COLEMAN, STAFFORD AND AUCE BOLIVAR 0.09 105 2500 MRVA 383U YMD 

it ...... 
MS-GW· 

c BERRYHIU.,. LAMAR COAHOMA 0.17 195 2000 MRVA 39877 YMO 

Q) 

E 
MS-GW· 

:::J 
u BASS. BRENT COAHOMA 0.25 285 3000 MRVA 40419 YMO 

0 
0 

MS-GW-

LEROY PLANT AnON INC WASHINGTON 0.43 480 2200 MRVA 44356 YMD 

r--
Ms-GW-

en 
N BERCLAIR FARMS LEFlORE 0.07 80 800 MRVA 45006 YMD 

0 
0 

MS-GW· 

0 
I COTTONDALE INC SUNFlOWER 035 396 1500 MRVA 47733 YMO 

> u 
I 

-::::1" irounctwat.r Ranewtll 
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0 
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0 ...._ 
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0 MS.&N· 
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N MS-GW-

it DEOVELENTE FARMS HUMPHREYS 0.16 180 1000 MRVA 10391 YMD 
..... MS-GW-c 
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:::::l MS-GW-
u SHAMROCK FARMS INC WASHINGTON 032 360 2000 MRVA 10862 YMD 0 
0 MS-GW-

ELMWOOD RICE FARMS INC WASHINGTON 0.43 480 1700 MRVA 10869 YMD 
f'- MS-GW-(j) 
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0 MS-GW· 0 
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SESSUMS WATER ASSOOATlON OICTlBBEHA 0.14 157 200 GORO lSUB DEQ 
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.-I CONNELL. ROBERT ED SUNFLOWER 025 285 lSOO MRV.A 36057 YMO 
0 
N 

MS-GW-
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0 GUS PIERAUSI AND SONS WASHINGTON 0.14 158 2000 MRVA 36139 YMO 

-(V) 
MS-GW-

0 

"'0 WHm'EN, DONNY SUNFlOWER 0.19 216 2000 MRVA 36251 YMD 

(J) 
MS-GW-

u:: LMNGSTON, ERIC AND SHARON SUNFLOWER 024 264 1800 MRV.A 36253 YMO 
MS-GW-

N UVINGSTON, ERIC AND SHARON SUNFLOWER 0.13 150 2000 MRVA 36254 YMO 
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....... 
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0) 

CONNEU IV, ROBERT EO SUNFLOWER 0.29 330 3000 MRVA 39235 YMO ct$ 
0.. MS-GW· 

PREMIERE PARTNERS IV LP COAHOMA 0.36 402 2500 MRVA 39335 YMO 
""" MS-GW· <"""I 
0 

PREMIERE PARTNERS IV LP COAHOMA 0.20 219 2500 MRVA 39343 YMO N --1'- MS-GW-
0 -- SHAMROCK FARMS INC WASHINGTON 0.36 405 2500 MRVA 39369 YMD (V) 
0 MS·GW· 
l:l ELMWOOD RICE FARMS INC WASHINGTON 0.21 240 2000 MRVA 39370 YMO Q) 

ii MS-GW-
ELMWOOD RJa FARMS INC WASHINGTON 0.21 240 2500 MRVA 39371 YMO 

N MS-GW· 

:it ELMWOOD RICE FARMS INC WASHINGTON 0.21 240 2500 MRVA 39372 YMO 
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::J MS-GW-
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N 
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I 
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(.) 

I MS-GW· 
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<"""I 

COAHOMA 0.13 150 2500 MRVA 39466 VMD 
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Q) 
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a. 

MS-GW· 

SIMMONS JR, HARRY HUMPHREYS 0.13 150 1500 MRVA 39607 YMO 

'<:t 

MS-GW· 

'<""'1 
0 SIMMONS JR. HARRY HUMPHREYS 0.22 2SO 1500 MRVA 39608 YMO 

N -
MS-GW· 

r--. 
0 SIMMONS JR. HARRY HUMPHREYS 0.22 2SO 1500 MRVA 39609 YMO 

-("I') 
0 

Ms-GW-

'"0 SIMMONS JR. HARRY HUMPHREYS 0.22 250 1500 MRVA 39610 YMO 

..92 

MS-GW-

u:: SIMMONS JR. HARRY HUMPHREYS 0.25 275 1500 MRVA 39611 YMO 

N 

MS-GW· 

::ii 
SIMMONS JR. HARRY HUMPHREYS 0.19 215 1500 MRVA 39612 VMO 

....... 

MS-GW-

c SIMMONS JR. HARRY HUMPHREYS 0.07 1500 MRVA 39613 VMO 

C1> 
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::::J 
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0 
0 
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r--. 

MS--GW· 

(j) 

N lYONS. EDWARD M SUNFlOWER 0.32 360 2500 MRVA 39630 VMD 

0 
0 
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0 
I LEROY PlANT AnON INC WASHINGTON 0.43 480 2800 MRVA 39672 VMO 
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(l) MS-GW-
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a.. 

VOLUME VOLUME STORAGE RATE PERMIT 
'<:1" OWNER NAME COUNTY (MGD) (AFIYR) (AF) (GPM) SOURCE NUMBEF 
.-i 
0 SH!fag Water Appllgllon! 
N -- MAIN CANAL OF STEELE MS-SW-
r--
0 WilMOT LAND COMPANY WASHINGTON 0.77 300 3000 BAYOU 03838 --(Y) MS-SW-
0 

l:J lEROY PlANTAOON INC WASHINGTON 0.27 300 2500 RESERVOIR OF BLACK BAYOU 04017 
(l) MS·SW-
i.I LEROY PLANTATION INC WASHINGTON 0.27 300 2500 RESERVOIR OF BLACK BAYOU 04018 

MS-SW-
N LEROY PLANTATION INC WASHINGTON 023 258 2500 DITCH OF BLACK BAYOU 04019 
it MS-SW-
_. 
c LEROY PLANTATION INC WASHINGTON 023 255 2500 DITCH OF BLACK BAYOU 04020 
(l) 

E MS·SW· 
::::l LEROY PLANTATION INC WASHINGTON 0.30 340 2500 PUZZLE BAYOU 04021 
u 
0 MS-SW· 
0 

LEROY PLANTATION INC WASHINGTON 021 232 2500 TAILWATER RECOVERY 04022 

r-- MS·SW 
(j) 

LEROY PLANTATION INC WASHINGTON 0.49 548 2500 RESERVOIR Of BLACK BAYOU 04023 
N 
0 MS-SW 
0 
0 LEROY PLANTATION INC WASHINGTON 0.41 464 2500 RESERVOIR OF BLACK BAYOU 04024 

I 

> u MS-SW 
I 

'<:1" LEROY PLANTATION INC WASHINGTON 0.16 180 2500 RESERVOIR OF BLACK BAYOU 04025 
.-i 

.-i 
MS-SW 

I HOPE SO FARMS SUNFLOWER 0.05 60 3500 TAILWATER RECOVERY 04026 
u 
l.{) HOPE SO FARMS SUNFLOWER 0.03 30 3500 TAI.WATER RECOVERY MS-SVV 
N 

(l) 
(f) 
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...-i 
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- COAHOMA 0.14 
!"--
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"'0 

MS·SV. 
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N 
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+-' 
c 
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Q) 
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:::::l 
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0 
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OTHER BUSINESS 

Roy Furrh stated that there will be an evidentiary hearing at the Februuy J I, 2014, 
Pennit Board meotina concemina the Kentucky· Tennessee Clay Company- Arnold Rooker 
maHer. Hearing Officer Ricky Luke wiiJ be present. 

Because the March meeting falls within spring break, Roy Furrh suges1cd the Pennit 
Board move the March meeting to March II, 201~. On motion by Jamie Crawford and 
seconded by Jim Upe, the Permit Board voted to move the regularly scheduled Pennit Board meeting ftom March I J, 2014, to March 18, 2014. The evidentiary hearing on the Meridian 
POTW matter which Dan Check requested will take place at the March 18, 2014, meeting. 

Roy Funh stated that the MacLand II evidentiary hearing will be held at the April 8, 
2014, Penn it Board meeting at 9:30 Lm. 

Mr. Furrh stated that Statements of Economic Interest should be filed with the Ethics Commission. The Permit Board will have Federal fonns to sign at the Febnuuy II, 2014, 
Permit Board mcetins. 

MEETING ADJOURNED 

DATED at Jackson, Mississippi, this the 14th day of January, 2014. 

XECUTIVE DIRECTOR 
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Case: 25CH1:14-cv-000297 Document#: 2 

Mississippi Environmental Quality Penni! Board 
('\l Trudy D. Fisher 

Filed: 03/07/2014 

GL(/f})BE 
METALLURGICAL 

Executive Dircdor, Mississippi Dt>partmcnt of Environment;\~ Quality 
515 E. Amite Street 
.I ack son. rvt S .W~O I 

Page 144 of 147 

l ilnlw "t1:~llul)!l.:tl. '"'' 
.'·1111 Old Mnnlt~llllh.'r~· High""~ 
< ·,.IIIII~ Ru;nl <co 
s,·lm:l, AL \h 711.\ 

I'll""'' .l.loiS7;!.J·I''I 
Ll\ J.1ol-l<74-211't.~ 

\\'W\.\',1-tJ~Ill t'tUU 

Rt"qul!st for Fnrmal I karing 
PSD Permit No. 2(140-00060 
Mississippi Sili~o:on. LLC 

FEB 12 2014 

.1\ I No. 6445(1 

Dear E.xccuti n: Dinxtor Fisher: 

Pursuunt to Miss. Code~ 49-17-~9(4)(b) and Miss. Admin. Cndt' ~ 11-1 :4-J. 
C i I nbc M etallurgit:al. lnl:. ( "G M I'') hereby n:qucsts that 1 he Mississippi Environmental 
()uality Pcnnit Board {"Pcnnit Board") comhH:t a limnal hcnring. on PSD P~nnit No. 
:!(1•Hl-000fJ0 (the "PcmJit"). The Pcm1it Board Look action on thr.: issuan..:e nfthe Pcm1it 
M the hoard mccting on January 1-1. 2014. Pursuant to Miss. Code ~ 49-17 -29( 4 )(b). tl1is 
request for t(mnal hearing is timely. 

I. St11tcmcnt of Interest 

CiMI is an interested party aggrieved by the Pennit Board's action on the Permit. 
lhc <tpplkant to which the Permit was issued. Mississippi Silicon. LLC. proposes to 
construd a l~t~.:ility hl manufltcturc and sell silictm metal and silica fumL' in Tishomingo 
County. Mississippi (the '"F;1cility"). GMI nutnuli1cturcs and sells silil..'on metal and silica 
fume i11 the Silllll' gcogmphi~.: location as Mississippi Sili~.:on. Mississippi Silicon. LI.C 
will he a competitor to GMI. As such. GMI has an interest relating to the projcl:t that is 
thL~ ~ubjl:ct of the permit actinn and may he atTet:tcd by the dispositinnol'thc action. 

II. G rou nels for Appeal 

Pursuant to Miss. Admin. Code~ 1 1-2:1.1.1\. thL~ Mississippi Lkpartment of 
Ell\ ironmcntal ()uality (''MDEQ") la~ked <tuthnrity to i.-:suc the PL·rmit hL'causc, among 
other th i ll!!S: 

~v1ississippi Silicon. I.LC did nnt demonstrate that emissions ti·om 
cunstruction ur npcratiun ofthc proposed Facility will not ~.:ausc or i.:ontrihul<: 
to ;tir pollution in exu:ss of a maximum allowable increases l(lr. among other 
things. parlic.;ulatl' matlcr with acrodynamk diamch:r less than 25~un 
("I'M.:~") and sulfur dioxide ("S02"}: 

EXHIBIT "5" 
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Mississippi Sili~on, l..LC did not dcmnnstrat~.: that cmissiuns from 

~..:nn!:itructi<'n nr operation ufthc proposed Facility will not ~.:ause or contribute 

to air pollution in cxc~..:ss of any national ambient air quality standards 

("NAAQS"). including. without limitation. the nne-hour National Ambient 

Air Quality Standard ("NAAQS") t(x nitrogen dit1xidc (''NO_,"): 

Mississippi SLiicon. LLC did not provide prc-construdinn ambient air ~1uality 

monitoring d:tta fnr. among other things. parti~:tilatc matter \vith acrodynami~..: 

diameter less than I Opm ("PM 11 t). PM~~. NO~ and SO.< and 

Mississippi Silicon. LLC did not demonstrate tlwt the proposed Fa<.:ility will 

be sub_icct to the hcst available control technology: 

all as rc\.juircd hy the fe<kr~ll Clean Air Act. 42 U.S.C. * 7470, c1 Sl'(j. ("PSD"). and the 

appli~.:tlbk Mississippi state impkm.cntation plnn (the "SIP"). 

GMI cxpc~.:ls ln identity udditional groundg t\)r appeal during th~..· hearing hcli.)rc 

th1..· Permit Board. 

Ill. ncqucst for Relief 

(iM I n.:sp~:ctfully requests that the Pcm1it Board: (a) schedule a formal hearing ul 

its ~.·arlicsl oppnt1unity~ {b) rcvcr:sc its prim decision to issue the Pcnnit and revoke the 

same: <tnd (~.,;)remand the mallcr o!" Mississippi Silicon. LLC's applkution Hlr a PSD 

p~.:rmitto MDEQ with instructions not to issue th~..· Penni! or any nthcr permit unless and 

ur\lil iV1DP.:Q and Mississippi Silicon. LLC comply \Vith all appli~..~ahlc rcquiretnc.!nls umkr 

PSD and the SIP. 

Please direct any questions. inttuiries and nntict~s pc11:1ining tn this request to Matt 

Cin:cnc. Corporate Environmental. Health and Salety Manager. Globe Mctallllrgical. Inc .. 

. ~40 I Old Montgomery Highwa;.' County Road 56. Selma. Alabama 36703 ( 740) JJ6-

4164. 

Rcspcctt"ully !'uhmittcd. 

~~·~ 
Cnrpt.,ralc EnvirPnmcntal. llealth & Sall:ty 

\1ana~l.'r 
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Matt Greene 

~~ (~~;j) 
\~h~/Z" 
~~-~!H'~,/ 

Sll\.TE OF MISSISSIPPI 
i'tm.l\1\I'ANI' 

GOVEI\NOR 

MISSISSIPJ11 DEPARTMENT OF ENVIRONMENTAl. QUALITY 
TlllllJY D. l'tSHEI\, EXECUIWI! DIRF!:"Hlll 

February 18,2014 

Corporate Envirorunental, Health & Safety 
Globe Metallurgical, Inc. 
2401 Old Montgomery Highway County Road 56 
Selma, Alabama 36703 

Re: Request for Formal Hearing 
PSD Permit No. 2640-00060 
Mississippi Silicon, LLC AI # 64456 
Tishomingo County, Mississippi 

Dear Mr. Greene: 

In response to your request for an evidentiary hearing, the Mississippi Department of 
Environmental Quality has reviewed the applicable regulations concerning your request and 
determined that your request is barred because it was not timely filed. Because staff issued the 
permit pursuant to its statutory delegated authority, the time period to request a hearing is 
governed by the Mississippi Environmental Quality Permit Board Delegation of Permitting 
Authority Regulations found at 11 Miss. Admin. Code Pt. 1, R. 4.3. Pursuant to those 
regulations, the time period for an aggrieved party to request a formal hearing before the 
Mississippi Environmental Quality Permit Board "shall be calculated from the date of the Permit 
Board meeting at which the decision of the Executive Director or his delegate is accepted by the 
Permit Board." 

MDEQ staff issued the permit on November 27,2013, and the Permit Board accepted 
issuance at its December 10, 2013, meeting. Globe Metallurgical, Inc. did not request a hearing 
until February 12, 2014, which is outside the 30 day period to request an evidentiary hearing. 
The PSD permit issued to Mississippi Silicone, LLC is not subject to the appeals process and is a 
final pennit. 

Trudy . Fisher 
Executive Director EXHIBIT "6" 

PosT Ol'l'ICF. Box 2261 • JACKSON, MtSSISSll'l'l 39225-2261 • TEL: (601) 961-5000 • FAX: (601) 961·5794 • www.JelJ.Slate.ms.us 
AN EQUAL 0l'J>ORTUNITY EMPLOYER 
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cc: John A. Brunini, Esq. 
Keith Turner, Esq. 
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\ ~) .~) M1~ MUSGROVE 
~SMITH LAW 

'-~-- C C)-
<1 \ \:) ~ctober3, 2014 1 VIA U.S. CERTIFIED MAIL, RETURN-RECEIPT REQUESTED 

Administrator Gina McCarthy 
Environmental Protection Agency 
Mail Code 1101A 
1200 Pennsylvania Avenue, N.W. 
Washington, D.C. 20460 

Re: Complaint in accordance with 42 U.S.C. § 704(c) 

Dear Administrator McCarthy: 
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In accordance with 42 U.S.C. § 704(c), please find enclosed a copy of the Complaint filed on 
9/29/14 in the action styled 16 Front Street ILC and C. Richard Cotton v. Mississippi Silicon, ILC, No. 
1:14-cv-183-SA-DAS, in the United States District Court, Northern District of Mississippi, 
Aberdeen Division. 

By copy of this letter, I am forwarding the same to Attorney General Eric Holder. In addition, I am 
providing a courtesy copy to Gary Rikard, Executive Director of the Mississippi Departtnent of 
Environmental Quality. 

If you have any questions about this or anything else, please do not hesitate to contact me. 

OVE/SMITH LAW, PLLC 

cc: Atto ey General Eric Holder (VIA U.S. CERTIFIED MAIL, RETURN- RECEIPT 
REQUESTED); 
Executive Director Gary Rikard (VIA U.S. CERTIFIED MAIL, RETURN-RECEIPT 
REQUESTED) 

Enclosure 

601.852.1696 (office) 
866.646.3034 (toll free) 
601.852.1714 (fax) 

1635 Lelia Drive, Suite 104 
Jackson, MS 39216 

www.musgrovesmlth.com 
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UNITED STATES DISTRICT COURT 
NORTHERN DISTRICT OF MISSISSIPPI 

ABERDEEN DIVISION 

16 FRONT STREET LLC, and 
C. RICHARD COTTON, 

Plaintiffs, 

MISSISSIPPI SILICON, LLC, 

Defendant. 

Civil Action No. 

v. 1:14CV183-SA-DAS 

COMPLAINT 

This is a Citizen Suit under the Clean Air Act, 42 U.S.C. §7401 et seq. See 42 U.S. Code 

§ 7604(a)(3). Plaintiffs 16 Front Street LLC ("16 Front Street") and C. Richard Cotton 

(collectively, "Plaintiffs"), as and for their complaint for injunctive relief and civil penalties 

against defendant Mississippi Silicon, LLC ("MS Silicon"), state: 

I. 
Parties 

1. 16 Front Street is a Delaware limited liability company. 16 Front Street owns real 

property and improvements thereon in Burnsville, Tishomingo County, Mississippi. 

2. C. Richard Cotton ("Cotton") is a resident of Saltillo, Lee County, Mississippi. 

Cotton is a freelance writer and photographer whose work takes him to Tishomingo County and 

nearby areas on a regular basis. Cotton also regularly visits Pickwick Landing, Pickwick Lake, 

and Bay Springs Lake for recreation and to enjoy the aesthetic values of these parks, including 

the clear, clean air, the absence of dust and odors, the clear water and healthy vegetation. See 

COMPLAINT-PAGE 1 of14 
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Affidavit of C. Richard Cotton, attached as Exhibit 1 hereto. 

3. 16 Ft:ont Street and Cotton have stan~ing to bring this lawsuit under 42 U.S.C. § 

7604(a)(3). See, e.g., Sierra Club y. Franklin County Power of Illinois, LLC, 546 F.3d 918 (7th 

Cir. 2008) (holding that plaintiff had associational standing to challenge construction without a 

PSD permit where individual member visited lake every other year to enjoy its natural beauty 

and clean environment, and alleged that she would stop visiting the lake if emissions from the 

proposed plant at issue diminished her aesthetic enjoyment of the lake). 

4. On information and belief, MS Silicon is an Ohio limited liability company with a 

principal place ofbusiness in Burnsville, Tishomingo County, Mississippi. 

II. 
Jurisdiction and Venue 

5. In this Citiz~ns Suit, Plaintiffs seek to e~oin MS Silicon from continuing to, 

construct a new major emitting facility without a permit required under the prevention of 

significant deterioration-provisions ofthe.Clean,AirAct, 42.U.S.C. § 7470, et seq. ("PSD") and 

federally enforceable provisions of the Mississippi state implementation plan (the "SIP"). 

6. The Court has jurisdiction, under 42 U.S.C. § 7604(a)(3), over Plaintiffs' claim 

that MS Silicon is constructing a new major emitting facility without a permit required under , 

PSD. See Citizens/or Pennsylvania's Future v. Ultra Resources, Inc., 898 F. Supp. 2d 741,746 

(M.D. Pa. 2012) (citing Weiler v. Chatham Forest Prod, Inc., 393 F.3d 532 (2d Cir. 2004)) 

(holding district court has jurisdiction under§ 7604(a)(3) where construction is authorized by a 

permit that is not .a PSD permit). 

7. 42 U.S.C. § 7604(b)(l) does not require service of any notice before filing claims 
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under 42 U.S.C. § 7604(a)(3). 

8. The subject air pollution source is a planned silicon metal manufacturing plant 

that MS Silicon is presently constructing in Burnsville, Tishomingo County, Mississippi (the 

"Plant"). Venue is proper in the Northern District of Mississippi pursuant to 28 U.S.C. § 

139l(b)(2). 

9, · · If built as planned, emissions of air pollutants from the Plant will adversely affect 

air quality in Burnsville and surrounding areas, including but not limited to Pickwick Landing 

Dam, Pickwick Lake and Bay Springs Lake. 

III. 
Background 

10. The Clean Air Act ("CAA'') prohibits construction of a new major source of air 

pollutants unless a permit has been issued "in accordance with this part [part C, chapter i of the 

CAA- i.e,, PS'D]." 42 U.S.C.'§ 7475(a)(l). 

11. At all relevant times, the Mississippi Department of Environmental Quality, an 

executive agency of the State of Mississippi ("MDEQ")~ was authorized by federal law to issue 

permits to new major sources of air pollutants in Mississippi pursuant to regulations APC-S-2 

(2005) and A:PC-S-5 (2011). See 40 C.F.R. Part 52, Subpart Z (2013). 

12. APC-S-5 incorporates by reference the provisions of 40 CF .R. § 51.166( q) and 

40 C.F.R.·§ 52.21, as amended Nov. 4, 2011, except (as relevant here)§ 52.2l(q), both with 

minor wording changes to reflect the fact that MDEQ, and not the U.S. Environmental Protection 

Agency ("EPA"), is the permitting authority and charged, inter alia, with· responsibility for strict 

observance of the public participation.procedures ofthe·CAA: 
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13. Under PSD, a new "major emitting facility" or "major source of air pollutants" is 

any new stationary so!Jrce that has the potential to emit more than 250 tons per year of any 

regulated new sotuce review (''NSR") pollutant, including sulfur dioxide ("S02"), nitrogen 

oxides (''NOx"), particulate matter ("PM"), volatile organic compounds ("VOC'') and carbon 

monoxide ("CO"). 42 U.S.C . § 7479; 40 C.F.R. § ,52.2l(b)(l). 

14. Each proposed emission unit at a new major emitting facility must be expressly · 

authorized in a permit issued in accordance with PSD, including emission limitations 

representing continuous emission reductions based on the best available control technology 

("BACT") applicable to that emissions unit. 42 U.S.C. §§ 7475(a)(4), 7479(3) and 760l(k); 40 

C.F.R. §§ 52.2l(b) and G) . 

. ·15. One of Congress' declared purposes in enacting PSD was "to assure that any 

decision to permit increased air pollution in any area to which this section [PSD] applies is made 

only after careful evaluation of all the consequences of st,~ch a decision ·and after adequate 

procedural opportunities for informed public participation in the. decisionmaking process." 42. , 

U.S.C. § 7470(5) (emphasis added). 

16. Under the Mississippi SIP, a permit has not been issued in aceordance with PSD -

- and thus is not a PSD permit -- unless the permit applicant (in this case MS Silicon) and MDEQ 

(the permitting authority) meet all applicable procedural requirements, including without 

limitation by taking the following steps: 

(a) The applicant demonstrates that emissions from the proposed facility will not 

cause or contribute to an exceedance of any national ambient air quality standard (''NAAQS") or 

maximum allow~ble increas~ in the area ("PSD ·incre~ent") .. 42 U.S.C .. §. 7475{a){3); 40 C.P.R. 
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§ 52.2l{k); APC-S-5. 

(b) The proposed permit andall·materials submitted by the applicant-- including 

specifications and drawings, the typical operating schedule, a detailed construction schedule, 

emission estimates, detailed descriptions of proposed BACT, and air quality impact analyses of 

the air quality impacts of the source-- are available for public review, in the area in which the 

soutce·will be located, for not less than 30 days before the permit is issued. 40 C.F.R. §§ 

51.160-161 and 166(q); 40 C.F.R. § 52.21(n); APC-S-2; APC-S-5. 

(c) MDEQ holds a public hearing before issuing. the final permit, with an opportunity 

at that mandatory hearing for interested persons to make written or oral comments on the air· 

quality impacts of and control technology requirements for the new major source. 42 §§ 

7475(a)(2) and 7475(e)(2); 40 C.F.R. § 51.166(q); 40 C.F.R. § 52.21(j)-(k); APC-S-2; APC-S-5. 

17. Under the Mississippi SIP, a permit for a new major source of air pollutants must 

state that, the source will meet all the requirements under PSD, including the pre'-permit public 

participation requirements. If the permit does not expressly or impliedly state that the public· 

participation requirements have been met, actual construction of the source may not lawfully 

commence. 40 C.F.R. § 52.21(a)(2)(iii). 

18. Under toe Mississippi SIP, construction of a new major source of air pollutants 

that is not in accordance with the permit application or the terms of the permit is .subject to 

appropriate enforcement action. 40 C.F.R. § 52.21(r)(1). 

IV. 
Factual Allegations 

19, Tishomingo County is an "attainment area" for all regulated NSR pollutants and, 
. : .. 
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therefore, is subject to the pre-construction permit requirements under PSD. 

29. In August2013, MS Silicon submitted a permit application to MDEQ, seeking 

issuance of a permit to construct the Plant. 

21. On about November 27,2013, MDEQ issued permit no. 2640-00060 (the 

"Permit") to JVIS Silicon, purporting to authorize MS Silicon to construct a new silicon metal 

manufacturing facility. 

22. The Permit authorizes the Plant to emit at least 2,170 tons per year of S02, 1,906 

tons per year ofNQx, and 1,444 tons per year of CO. 

23. The Plant is a new majoremitting facility. 

24. Construction of the Plant commenced on or around January 2014. 

Public Participation Deficiencies 

25. MS Silicon submitted air quality impact modeling toMDEQ in October 2013. 

26. · ·. On about October 21, 2013~ MDEQ made a preliminary determination to issue the 

Permit to MS Silicon. 

27. Notice of the preliminary determination to issue the Permit was published in the 

Northeast Missis~ippi Daily Journal on October 24,2013 (the "Notice"). 

2'8. 

22, 2013. 

'29. 

The Notice provides that public comments must be received no later November 

I •• , 

' '' 

Under Mississippi law, the day of publication of the required public notice of the 

proposed permit does not count toward the minimum 30-day public comment period. Miss. Code 

§ 1-30:67. 

30. · ·Contrary to PSD and the SIP, the Notice, on Its face~ allows the public only 29 
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days to comment on the proposed permit. 

31. MDEQ sent copies ofthe Notice, MDEQ's PSD airquality analysis project 

summary, MDEQ's pre-construction review and preliminary determination to issue the Permit, 

and a draft of the Permit, to the Burnsville Public Library in Burnsville, Mississippi ("Library"), 

with a letter ("Cover Letter'') requesting that the Library·make the information available for 

public review until November 22, 2013. In the Cover Letter, MDEQ instructed the Library that 

the information could be discarded after November 22,2013. 

32. Although the Cover Letter is dated October 23,2014, the Cover Letter and its 

enclosures were not delivered to the Library until October 29, 2013 and were not available for 

review by members of the public until at least that time. 

33. Accordingly, contrary to PSD, the public had at most 24 days in which to review 

the aforementioned materials. 

34. Further, and likewise cont~ary to PSD, the. Library neverreceived, and the public 

therefore never had the required opportunity to review and comment on, MS Silicon's permit 

application, MS SiJicon's October air quality impact modeling, specificationsand drawings, or 

any other information MS Silicon submitted to MDEQ in support of its permit application. 

~ 35. On about November 2~, 2013, MS Silicon submitted a supplemental air quality 

impact modeling report to MDEQ. This modeling report was likewise never delivered to the 

Library, such that the public never had the required 30-day opportunity to review and comment 

on the same. 

36. Contrary to PSD, MDEQ did not provide the public an opportunity to appe~r at a.· 

public hearing to mal<:e oral cor_nments on the air quality impacts of and control technology 
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requirerpents for the Plant. 

37. Rather, MDEQ issued the Permit withou~ holding a public hearing. 

38. The Permit states that it was issued under MDEQ's authority under 40 C.P.R. § 

52.20(a) and 52.21, but does not state that it wa~ issued in accordance with the applicable public 

participation requiremtfnts in 40 C.P.R.§§ 51.160_-161 and 166(q). 

39. In fact, the Permit was not issued in accordance with the public participation · 

requirements in 42 U.S.C. §§ 7475(a) and 7475(e) and the rules in 40 C.P.R.§ 51.160-161 and 

166(q); therefore, the Permit is not a "PSD permit." 

Willful Misconduct 

40. MS Silicon and/or MDEQ intentionally abbreviated or omitted the legally 

required opportunities for public review and comment to prevent objections from Nucor 

Corporation, which was (and still is) objecting to a PSD permit issued to Big River Steel'LLC in 

Arkansas, an 'entity which; ori ir'lformation·and be1ief, is an affiliate ofMS Silicon-- Jotui D. 

Correnti, a former Nucor executive, being Chairman of both Big River Steel LLC and MS · · 

Silicon. The public-at-large, including Plaintiffs, has born the· adverse effect of the steps taken to 

prevent objection.s from Nucor Corporation. 

41. Contrary to the SIP, MDEQ did not make copies of MS Silicon's air quality 

impact modeling reports available for public inspection at the Library. • Instead.- MDEQ provided 

air quality impact summaries that had been prepared by MDEQ and MS Silicon. These 

summaries purport to identify the areas in which permitted emissions from the Plant will cause . · 

significant impacts.: These summaries also purport .to demonstrate that permitted emissions from 

the Plant will not cause or contribute to violations of any NAAQS .• In fact, however, these . 
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56. BACT for silicon metal product loading systems typically includes some form of 

enclosure and/or aspiration to a control device. · 

57. MS .silicon's permit application' does not provide any information regarding 

emissions or control technologies for cooling towers and silicon metal product loading. 

58. MS Silicon's air quality impact analyses do not account for emissions from 

coolingtowers or silioon metal product loading. 

59. The Permit does not include emissions limitations or control requirements for 

cooling towers or silicon metal product loading. 

60. The Permit does not authorize MS Silicon to construct cooling towers or silicon 

metal product loading operations. 

Public Inter:est 

61. Plaintiffs will be irreparably harmed if MS Silicon continues to construct the Plant 

without obtaining a PSD permit pursuant to 42 U.S.C. § 7475 and the SIP. Plaintiffs will have 

lost statutorily prescribed rights of informed participation in the MDEQ's decision to permit 

construction of the Plant and thereby permit increased air pollution in the areas in which 

Plaintiffs reside, work, recreate and/or own property. More-effective control technologies that 

would be technically and economically feasible if included in the preliminary design of the Plant 

may become unfeasible as a result of the design and layout of the Plaint if constructed as 

proposed and allowed by the Permit. Plaintiffs will be subjected to unhealthy, harmful and 

damaging air pollution ifthe Plant is constructed as proposed and operated as allowed by the 

Permit. 

62. MS Silicon has no legally cognizable interest in continuing to construct·the Plant 
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without a PSD permit. 
t ... •• 

63. The public interest wili be served by enjoining MS Silicon from continuing to 

constnict the Plant until such time as MS Silicon obtains a PSD permit that has been issued in 

accordance with all the requirements ofPSD and the SIP, including the public participation 

requirements in 40 C.F.R.'§§ 51.160-161 and 166(q), from continuing to construct SAF stacks 

that are not in conformity with its own air quality impact analyses, and from continuing to 

construct the cooling towers, silicon metal product loading equipment, and other emission units 

not specifically authorized in any permit. 

v. 
Claims 

Count 1: Violations of 42 U.S.C. § 7475(a) and the SIP 

64. Plaintiffs incorporate by reference.the allegations in paragraphs 1-63 above. 

65. MS Silicon is constructing a new m~or emitting facility without a PSD permit, in 

violation of 42 U.S.C. § 7475(a)(l) and APC-S-5. 

66. MS Silicon is constructing a new major emitting facility that is not in accordance 

with the materials it submitted to MDEQ and upon which MDEQ made the determination to 

issue the Permit, in violation of APC-S-5. 

67. MS Silicon is constructing emission units that are not authorized by any permit, in 
, ' ·:.. I 

violation of 42 U.S.C. § 7475(a)(l) and APC-S-5 . . .. . . 
68. Plaintiffs are entitled to an order enjoining MS Silicon from continuing to 

construct the Plant in violation of 42 U.S.C. § 7475 and APC-S-5. 
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VI. 
Prayer for Relief 

Plaintiffs respectfully request the Court to enter judgment for Plaintiffs and against MS 

Silicon, and enter an order: 

1) enjoining MS Silicon from continuing to construct any part ofthe Plant until such 

time as MS ·silicon obtains a pre-construction permit, for ali sources of emissions 

of regulated NSR pollutants, issued in accordance with 42 U.S.C. § 7475 and the 

SIP, requiring iri particular: 

(a) a full 30-day opportunity for the public to review and comment on: the air 

quality impacts of permitted emissions from the Plant,, consid~.ring actual stack 

parameters and all emission units at the Plant; control technology determinations; 

and other appropriate considerations; 

(b) a full 30-day opportunity for the public to review the application, air quality 

impact modeling, drawings and specification, and any other information 

submitted by MS Silicon in support of the permit, at the Burnsville Library; and 

(c) a public hearing to provide an opportunity for the public to appear and make 

oral or written comments. 

2) assessing civil penalties against MS Silicon pursuant to 42 U.S.C. §§ 7413(d) and 

7604; 

3) awarding Plaintiffs their costs and fees (including reasonable attorney and expert 

witness fees) pursuant to 42 U.S.C. § 7604; and 

4) awarding Plaintiffs all other just and equitable relief. 

·( 
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sf Ronnie Musgrove 
RONNIE MUSGROVE (MSB #3698) 
ATTORNEY FOR PLAINTIFFS 

: ;· 



Case: 1:14-cv-00183-SA-DAS Doc#: 1 Filed: 09/29/14 14 of 14 PageiD #: 14 

OF COUNSEL: 

MUSGROVE/SMITH LAW 
1635 Lelia Drive, Suite 104 (39216) 
Post Office Box 4670 
Jackson, MS 39296 
Telephone: 601-852-1696 
Facsimile: 601-852-1714 
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Affidavit of C. Richard Cotton 

State of 41J'J$s.if!ti 
County of ee_t 

Personally appeared before me, public notary for the above jurisdiction, c·. 
RICHARD COTION, who being by me Hrst duly sworn, states on oath the following: 

1. My name is C. Richard Cotton. I am over the age of 18 and otherwise fully 

competent. I make this affidavit based upon my own personal, flrst-hand 
knowledge. · · 

2. I am currently 62 years old. I currently live in Lee County, Mississippi, and 
have resided there for 12 years at the following address: 243 County Road 
783, Saltillo, Lee County, Mississippi 38866. 

3. I currently own the property where my residence is located. 

4. I own two houses on the property; mother resides in the second one next 

door to my horne. 

5. I have additional family, including stepchildren and grandchildren, who live 

in Lee County, Mississippi. 

6. I am currently employed as a freelance writer, photographer, and editor. I 

work out of my home in Lee County, Mississippi, on a regular basis. I travel 

through Lee County, Mississippi, and other surrounding counties on a 
regular basis because of work, including: Prentiss County, Mississippi; 

Alcorn County, Mississippi; and Tishomingo County, Mississippi. 

7. I am currently active in the Lee County Democratic Committee and have 

been a member of it for approximately three years. For approximately one 

year, I have held the position of vice chairman. The Lee County Democratic 

Committee meets monthly in Lee County in Tupelo, 1\tlississippi. 

8. I live approximately 40 miles from Burnsville, Mississippi. 

9. I travel to Baldwyn, Prentiss County, Mississippi, in order to vi~t my 

stepdaughter, her two children, and my son-in-law approximately three 

times monthly. 

10. Approximately every two weeks, I rravel with my girlfriend to visit a grocery 

store in Baldwyn, Mississippi, and a restaurant in Marietta, Mississippi. 

ti:" 
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11. I travel through Alcorn County, Mississippi, approximately twice monthly. I 
typically travel through Alcorn County, Mississippi, on these occasions on 
my way to see my daughter in Memphis, Tennessee. I also travel through 
Alcorn County, Mississippi, on these occasions because of work. On these 
occasions, I typically travel on U.S. Highway 45 and U.S. Highway 72. 

12. I travel to Tishomingo County, Mississippi, approximately three 
tirncsmonthly. More specifically, I travel there approximately once monthly 
because of work. In addition, I travel there approximately twice monthly 
with my girlfriend to visit a convenience store in Belmont, Mississippi. 

13. Approximately every two weeks, I travel to Tishomingo County, Mississippi, 
with my girlfriend to visit a convenience store in Belmont, Mississippi. 

14. I travel to various locations at Pickwick Lake approximately fives times 
yearly for recreational purposes. For example, on one or more of these 
occasions, I travel to Pickwick Lake Dam and Pickwick Landing State Park 
in Tennessee. Pickwick Landing is approximately one hour away from my 
residence in Lee County, Mississippi. 

15. While at Pickwick Lake on these occasions, I enjoy various activities, 
including traveling across the dam to look at the scenery; watching 
fishermen; and visiting the beach.! have also visited Shiloh National Military 
Park in Tennessee. 

16. I have also traveled to Pickwick Lake in Tishomingo County, Mississippi, 
for work, including gathering material for a story and taking photographs. 
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17. For example, the following "Graphic 1" is a true and correct copy of my 

current business card. "Graphic 1 '' reflects a true and correct copy of a 

photograph I took at Pickwick Lake in Tishomingo County, Mississippi. I 

have received awards and other accolades as a result of "Graphic 1." I took, 

and use, this photograph because of the aesthetic value of the scenery at this 

location, including clean air and healthy vegetation. 

Graphic 1: Photograph Taken at Pickwick Landing in Tishomingo County, Mississippi 

18. I travel to Bay Springs in Tishomingo County, Mississippi, and Prentiss 

County, Mississippi, approximately six times annually. I typically travel to 

Bay Springs, Mississippi, on these occasions to visit the lake. 

19. My girlfriend typically accompanies me to Bay Springs, Mississippi, on these 

occasions.My grandchildren will sometimes accompany me to Bay Springs, 

Mississippi, on these occasions. 

20. I have been visiting the lake! in Bay Springs, Mississippi, on occasions such 

as the previous for more than approximately 20 years. 

21. While in Bay Springs, Mississippi, on these occasions, I typically engage in 

various recreational activities, including having a picnic and watching my 

grandchildren swim at Old Bridge Beach or Piney Grove Beach. 

22. I usually travel to Burnsville, Mississippi, annually in October to attend the 

"'Trash & Trea~urcs Tenn-Tom Yard Sale." I have attended the event 

annually for the! last four years. I have also written stories on the event in 

Burnsville, !Vfississippi. 
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23. I travel to Itawamba County, Mississippi, approximately once monthly in 
order to visit my girlfriend's son, who resides there. On these occasions, I 
typically travel on Twenty Mile Bottom Road in Itawamba County, 
Mississippi. 

24. I understand that emissions of ai:r pollutants from the Mississippi Silicon, 
LLC, silicon manufacturing plant-including sulfur dioxide, nitrogen oxides, 
particulate matter, and hazardous air pollutants-will adversely impact air 
quality in Lee County, Mississippi; Prentiss County, Mississippi; Alcorn 
County, Mississippi; Tishomingo County, Mississippi; and ltawamba 
County, Mississippi. 

25. For the reasons stated above, emissions of air pollutants from the 
Mississippi Silicon, LLC, silicon manufacturing plant will adversely impact 
my health, quality of life, p.ropeity values, and recreational activities. 

26. .fur quality has an impact on my decisions to travel to Pickwick Lake and 
Bay Springs. One reason I have traveled to these locations in the past rather 
than others is because of the aesthetic values at PickWick Lake and Bay 
Springs, including clear, clean air, clean water, healthy vegetation and the 
absence of dust and odors. 

27. Emissions from Mississippi Silicon, LLC, which will cause odors, dust, 
decreased visibility, and negative effects on vegetation would impact my 
decision to travel to these locations in the future. 

28. Emissions from Mississippi Silicon, LLC, whichwill adversely affect water 
quality, fishing, and aesthetics at these locations would impact my decision 
to travel to these locations in the future. 

29. Air quality also has an impact on my decision to travel to Burnsville, 
Mississippi, annually to attend the ''Trash & Treasures Tenn-Tom Yard 
Sale." Emissions from Mississippi Silicon, LLC, whichwill adversely affect 
air quality at this location would impact my decision to travel to it in the 
future. 

30. I am concerned about potential health effects when I travel to Tishomingo 
County, Mississippi, fat work and for recreational purposes if Mississippi 
Silicion, LLC, emits air pollution in excess of significant levels established by 
the Environmental Protection Agency. 

31. I am concerned about potential health effects when I travel to Tishomingo 
County, Mississippi, for work and for recreational purposes if Mississippi 
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Silicion, LLC, emits air pollution in that causes or contributes to a level in 

excess of a national ambient air quality standard. 

32. I am concerned that the constmction plan for the :Mississippi Silicion, LLC, 

silicon manufacturing plant does not include a maximum achievable control 

technology requirements for emissions of hazardous air pollutants such as 

hydrogen chloride, and I am also concerned about the plant's potential 

effects on my health when I travel to Tishomingo County, :Mississippi. 
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SANTARELLA & ECKERT, LLC 

7050 PUMA TRAIL 
LITTLETON, CO 80125 

VIA ELECTRONIC MAIL 

April1, 2014 

Ms. Jeaneanne M. Gettle 
Deputy Director 
Air, Pesticides, and Toxics Management Division 
United States Environmental Protection Agency, Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 
Gettle.jeaneanne@epa.gov 

Re: Mississippi Silicon, LLC PSD Permit 

TELEPHONE:303-932-7610 

FACSIMILE: 888-321-9257 

(Tishomingo County, Mississippi, Air Ref. No. 2640-00060) 

Dear Ms. Gettle: 

Thank you again for the opportunity to present to the United States Environmental 

Protection Agency ("EPA" or "the Agency") our concerns regarding the Mississippi Silicon, 

LLC ("MS Si") prevention of significant deterioration permit ("PSD Permit"), which authorizes 

the construction of a greenfield silicon smelting plant near Burnsville, Mississippi (the "MS Si 

Facility"). As elaborated below, the Mississippi Department of Environmental Quality 

("MDEQ") issued the Permit prematurely, in violation of the Clean Air Act ("CAA" or "the 

Act"). As discussed during our recent teleconference, the administrative record reflects that 

MDEQ fast-tracked the MS Si PSD Permit by releasing the preliminary determination and air 

quality analysis for the permit within just two months of receiving the permit application and 

prior to the permit applicant submitting final air quality impact modeling results. 

As a direct result, MDEQ materially compromised federal public participation 

requirements and issued an invalid PSD permit that fails to set appropriate emission and 

production limits due, among other things, to reliance on improperly calculated emission 

estimates set forth in the permit application. Consequently, analysis of air quality impacts from 

operation of the proposed MS Si Facility including compliance with National Ambient Air 

Quality Standards ("NAAQS") and air quality related values ("AQRVs") in the Sipsey 

Wilderness Area in Bankhead National Forest in northern Alabama was inadequate. Moreover, 

the Permit: (i) fails to identify all applicable emission limitations including National Emission 

Standards for Hazardous Air Pollutants ("NESHAPs") due to gross underestimation ofhazardous 

air pollutants ("HAPs") emissions, and (ii) improperly assesses emission control technologies 

due, inter alia, to erroneous potential to emit ("PTE") calculations and failure to conduct a 
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proper top-down best available control technology ("BACT") analysis. 

The MS Si PSD Permit deficiencies go to the core of the integrity of the PSD and 
NESHAP programs and likely will result in NAAQS non-compliance and exceedance of AQRVs 
in the Sipsey Wilderness Area. There may also be significant impacts at the Mingo Wilderness 
Area in southeastern Missouri. Accordingly, Globe Metallurgical, Inc. ("GMI") respectfully 
requests that EPA exercise its responsibility as the "national steward of environmental 
enforcement"1 of the CAA and direct MDEQ to reopen the public comment period to address the 
MS Si PSD Permit deficiencies. Alternatively, we petition EPA to overfile by initiating 
enforcement actions against the permittee and/or MDEQ to enjoin construction of the proposed 
MS Si Facility until a valid PSD permit is obtained consistent with relevant EPA guidance 
including, inter alia, Alushin & Seitz, "Procedures for EPA to Address Deficient New Source 
Permits Under the Clean Air Act" (July 15, 1988) (hereinafter "Procedures for EPA to Address 
Deficient NSR Permits Guidance"). 2 

MS Si PSD PERMIT DEFICIENCIES 

The MS Si PSD Permit issued by MDEQ contains significant defects under all eight of 
the factors for determining whether a PSD permit is deficient as identified in the Procedures for 
EPA to Address Deficient NSR Permits Guidance at 2, which provides: 

[A ]!though not an exhaustive list, any one of the following 
factors will normally be sufficient for EPA to find a permit 
"deficient" and consider enforcement action: 

1. BACT determination not using the "top-down" approach. 
2. BACT determination not based on a reasoned analysis. 
3. No consideration of unregulated toxic pollutants in BACT 

determination. 
4. Public notice problems- no public notice & comment 

period or deficiencies in the public notice. 
5. Inadequate air quality modeling demonstrations. 
6. Inadequate air quality analysis or impact analysis. 
7. Unenforceable permit conditions. 
8. For sources that impact Class I areas, inadequate 

notification of Federal Land Manager or inadequate 

1 See EPA, Office oflnspector General, "EPA Must Improve Oversight of State Enforcement," Report 12-P-0113 at 
11 (December 9, 2011) (http://www.epa.gov/oig/reports/2012/20111209-12-P-Oil3.pdf). 
2 http://www.epa.gov/ttn/nsr/psd 1/p I 0 33.html. 
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consideration of impacts on air quality related values of 

Class I areas. (Emphasis supplied.). 

While "any one of these factors is sufficient," we demonstrate below that the MS Si 

PSD Permit deficiencies implicate every factor identified in the EPA Guidance. Indeed, many of 

the permit deficiencies we identify were raised by EPA Region 4 in its written correspondence to 

MDEQ3 in the permitting process, but neither the MDEQ nor the applicant addressed them 

adequately in responses to EPA or in the final MS Si PSD Permit, as issued. Given these 

circumstances, EPA's credibility, the integrity and fundamental goals of the CAA, as well as 

public health and the environment, are all at stake here. 

A. The Top-Down Approach Was Not Properly Used In The MS Si PSD Permit 

BACT Analysis 

Simply stated, the MS Si PSD Permit BACT analysis for the submerged arc furnaces 

("SAFs") the applicant proposes to operate is flawed at every step. Properly establishing BACT 

is one of the most important aspects of the PSD Program; a top-down BACT analysis not only 

establishes the emission limitations for PSD pollutants at the facility, it also sets the bar for 

future BACT determinations nationwide. Accordingly, sections 160(5) and 165(a)(2) ofthe 

CAA require that the public be provided a meaningful opportunity to participate in the PSD 

process, including selection of BACT. We submit that the case for EPA action to protect the 

integrity of the PSD program is at its strongest where, as here, the permitting agency issues a 

permit based on profoundly flawed BACT analysis, especially after materially compromising 

public participation.4 

Set forth below is a discussion of just some of the more egregious errors found in the top

down BACT analysis for the SAFs at the proposed MS Si Facility. The BACT determination for 

other equipment at the MS Si Facility also may be substantially flawed and other flaws may exist 

in the BACT analysis for the SAFs as well. This review, however, focuses on a few of the most 

significant errors rather than presenting a comprehensive analysis of all top-down BACT 

analysis deficiencies. In this regard, we stress that EPA itself has identified numerous 

deficiencies in the MS Si PSD Permit BACT analysis for the PSD pollutants, which, in our 

3 See E-mail correspondence from Stanley Krivo (EPA Region 4) to Jacqueline Evans (MDEQ), "Air Quality Impact 

Assessment Review Comments- Mississippi Silicon," (September 10, 2013); Letter from Heather Ceron (EPA 

Region 4) to Harry M. Wilson III (MDEQ), (EPA written comments regarding MS Si PSD Preliminary 

Determination) (November 14, 2013); and Letter from Heather Ceron (EPA Region 4) to Harry M. Wilson III 

(MDEQ), (EPA supplemental written comments regarding MS Si PSD Preliminary Determination) (November 21, 

2013). 
4 The defects in public participation are described at section D, infra. 
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opinion, remain largely unaddressed, including energy recovery of waste heat to minimize greenhouse gas ("GHG") releases, among others. 

1. Step 1: Identify Available Control Technologies 

Material flaws in the MS Si BACT analysis for the SAFs begin with Step 1, where applicable control technologies used on SAFs in Europe and on similar electric arc furnaces ("EAFs") in the United States were improperly excluded from consideration. The MS Si PSD Permit Application at 4-3 expressly and inappropriately limits identification of available control technologies to only those technologies "in commercial use in the United States at the time the analysis." In contrast, EPA guidance is clear that the obligation to identify available technologies in Step 1 of the BACT analysis includes technologies in commercial use for the same equipment- SAFs- in Europe as well as similar equipment- EAFs- in the United States and Europe. 

Available control options are those air pollution control 
technologies or techniques with a practical potential for 
application to the emissions unit and the regulated pollutant 
under evaluation. Air pollution control technologies and 
techniques include the application of production process or 
available methods, systems, and techniques, including fuel 
cleaning or treatment or innovative fuel combustion techniques for 
control of the affected pollutant. This includes technologies 
employed outside of the United States. As discussed later, in 
some circumstances inherently lower-polluting processes are 
appropriate for consideration as available control alternatives. The 
control alternatives should include not only existing controls 
for the source category in question, but also (through 
technology transfer) controls applied to similar source 
categories and gas streams, and innovative control 
technologies. (Emphasis supplied.).5 

Examples of applicable control technologies improperly excluded from consideration in the MS Si PSD Permit BACT analysis include, inter alia, (1) the wet electrostatic precipitator ("ESP") as an available technology to control condensable particulate matter from the combustion of coal and wood, (2) post-combustion chambers for thermal gas purification from 

5 EPA, New Source Review Workshop Manual (Draft 1990) at B-5 (hereinafter "NSR Workshop Manual"), available at: http://www.epa.gov/ttn/nsr/gen/wkshpman.pdf. 
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the MS Si SAFs, and (3) waste heat recovery to minimize the increase in GHG associated with 

the primary and secondary emissions resulting from the project. Wet ESPs are considered 

BACT for coal combustion in the United States to control condensable particulate matter. Heat 

recovery, used in a wide variety of applications, is an available technology that would reduce 

GHG emissions, and should be considered as emission control technology for the MS Si SAFs 

and other combustion equipment. 

The obligation to cast a wide net in evaluating available control technologies by "initially 

identify[ing] all control options with potential application to the emissions unit under review"6 is 

particularly vital in the instant circumstance because the SAF is not a common emissions unit 

with a history of BACT determinations in the United States. As the setting of BACT for SAFs 

takes on particular significance in setting future BACT precedent for SAFs, the instant situation 

presents compelling reason for EPA to direct MDEQ to reopen the MS Si PSD permit public 

comment period or overfile against MDEQ and/or MS Si to enjoin the Permit. 

2. Step 2: Eliminate Technically Infeasible Options 

Another significant failure of the MS Si BACT analysis is the repeated elimination of 

potential control technologies in Step 2 as technically infeasible based on economic 

considerations or arguments. Such economic considerations must be determined relative to the 

costs of controls other industries have borne under Step 4 to ensure a proper top-down BACT 

analysis, not at Step 2 of the top-down BACT analysis. The NSR Workshop Manual at B.19 is 

clear: 

Where the resolution of technical difficulties is a matter of cost, 

the applicant should consider the technology as technically 

feasible. The economic feasibility of a control alternative is 

reviewed in the economic impacts portion of the BACT selection 

process. (Emphasis supplied.). 

Improper reliance on economic factors to support technical feasibility determinations in 

Step 2 within the MS Si PSD Permit BACT analysis are found in the S02 BACT analysis for the 

SAFs where the cost of low-sulfur coal compared to higher sulfur coal is cited in determining 

technical feasibility. For example, the MS Si PSD Permit S02 BACT analysis inappropriately 

references higher costs for low-sulfur coal and MS Si consideration of cost "to utilize the lowest 

cost-effective available coal sources" in applying this S02 control technology: 

6 Id at B-5 to B-7. 



Ms. Jeaneanne Gettle 
US EPA, Region 4 
Deputy Director, Air, Pesticides and Taxies Management Branch 
Mississippi Silicon PSD Permit Deficiencies 
April], 2014 
Page6 of35 

Coal - The Department of Energy estimates that the use of the 
lowest sulfur coal can result in up to 85 percent lower S02 
emissions than the use of many types of higher sulfur coal. In the 
U.S., coal from eastern states including Ohio, Pennsylvania, and 
West Virginia has higher sulfur content, accounting for 3 to 1 0 
percent of the coal's weight; coal from western states such as 
Wyoming, Montana, Utah, and Colorado can have sulfur contents 
that make up less than 1 percent of its weight. However, low
sulfur coal is significantly more expensive than higher sulfur 
coal, and often incurs additional transportation costs. MS 
Silicon will work to utilize the lowest cost effective, available 
coal source. The success of the plant is to produce a high 
quality silicon product that is cost competitive within the 
industry. MS Silicon will be utilizing a best available SAF and 
supporting equipment to: 

1) Produce a cost competitive product; 
2) Minimizes emissions of regulated air pollutants; and 
3) Utilize good combustion practices and operating equipment to 
minimize the plant's energy/GHG footprint. (Emphasis 
supplied.).7 

Moreover, allowing variation of S02 concentrations at the MS Si Facility by effectively 
granting the permittee the discretion and operational flexibility to utilize higher-sulfur coal 
sources based on cost considerations in the MS Si PSD Permit skews evaluation of technical 
feasibility because variation in S02 concentrations impact control efficiencies and reagent costs 
as well as analysis of the cost-effectiveness of available technologies. As a result, spray dryer 
adsorption ("SDA") systems and the dry sorbent injection ("DSI") process were both improperly 
eliminated at Step 2 based on technical infeasibility determinations based on variability in S02 
concentrations during the SAFs cycle. 

The variation in S02 concentrations set forth in the MS Si PSD Permit Application at 4-
78 relate to the amount of reagent that would need to be added to control the S02. There is no 
technical basis for varying so2 concentration making the technologies unworkable in this 
application and injection of reagents in front of the proposed baghouse is clearly technically 
achievable. A failure to completely and accurately predict S02 concentrations and adjust reagent 
addition rates could lead to lower than optimal control and higher than optimal reagent usage 

7 MS Si PSD Permit Application at§ 4-78. 
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rates to achieve the desired level of control. These considerations, however, are clearly 

economic and environmental impacts that must be evaluated in Step 4 of the top-down BACT 

process; elimination of these technologies at Step 2 is inappropriate. 

SDA- The SDA process would not have many of the potential 

operating problems associated with the wet scrubbing systems. 

The S02 concentration will vary widely over the SAFs cycle. 

Thus, SDA dry scrubbing option is considered technically 

infeasible for this application and will not be considered any 

further in this BACT analysis. 

DSI - The dry sorbent injection process would not have many of 

the potential operating problems associated with the wet scrubbing 

systems. The S02 concentration will vary widely over the SAFs 

cycle. The injection dose of sorbent materials would be hard to 

control in order to match variability in S02 concentrations. 

Similar control systems are fraught with chronic operational 

problems with the sensors requiring frequent maintenance and 

calibration. (Emphasis supplied.). 8 

Such circular logic employed to eliminate technologies at Step 2 based on economic 

considerations in the MS Si PSD Permit BACT analysis compromised the integrity of the MS Si 

PSD Permit S02 BACT analysis. Finally, the discussion of economics for lower-sulfur materials 

in the MS Si PSD Permit S02 BACT analysis is particularly problematic since use of lower

sulfur materials was, ultimately, the selected technology for control ofS02 in the MS Si PSD 

Permit but only when the use of low sulfur content material is technically feasible, thus 

establishing an unenforceable permit condition. 

III.25 For Emission Point AA-201 (Submerged Arc Furnace), the 

permittee shall limit so2 emissions to no more than 52.0 lbs/ton, as 

determined by a 3-hr rolling average period of Silicon produced, 

and Utilize Low Sulfur Content Material where technically feasible 

(BACT for S02). (Ref.: PSD Construction Permit issued Issuance 

Date). 

This permit term indicates that the MS Si PSD Permit failed to establish technical 

feasibility as part of the BACT review since the technical feasibility of utilizing low sulfur 
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content material remains an open issue in the Permit. Such a reference to technical feasibility in the MS Si PSD Permit undermines the enforceability of the Permit because it effectively provides that the S02 BACT emission limit shall apply-- or not-- at the discretion of the permittee. 9 Finally, S02 is also a primary precursor ofPM2.s; the deficiencies of the BACT analysis for S02 as a criteria pollutant also point to deficiencies in the evaluation of BACT for precursors of PM2.s where the MS Si PSD permit failed to evaluate or establish any BACT for precursors of PM2.s. 10 

3. Step 3: Rank Remaining Control Technologies by Control Effectiveness 

In Step 3 of the top-down BACT analysis, a hierarchical ranking of control determinations for SAFs must be presented. However, the MS Si BACT analysis for the SAFs does not meet this requirement. For example, the MS Si SAFs BACT analysis for PM2.s lists control efficiencies with a baghouse at 99.9%, but then jumps to a BACT level of0.005 gr/dscf without any substantiation or prior discussion. 

MS Si's analysis for condensable PM2.s is not credible either. In the introduction of the BACT analysis set forth in the MS Si PSD Permit Application at 4-19, a review of condensable particulate controls is offered, but no control technologies are presented and control efficiencies for condensable particulate matter are not analyzed. A proper top-down BACT analysis for control ofPM2.s emissions from coal and wood combustion at the MS Si SAFs must include consideration of a wet ESP because this control technology has been demonstrated as BACT for coal combustion in the United States11 and because both wood and coal combustion produce considerable condensable particulate emissions. 

Furthermore, the condensable PM2.s emission limitation was not substantiated in Step 3. It appears to be derived from an asserted 99.9% control efficiency for fabric filtration (baghouse) technology but, without question, a baghouse is incapable of providing 99.9% control for condensable particulate matter due to, inter alia, the inherent need to maintain fabric filtration devices above temperatures that promote condensation. A value in the 70-75% range is a more reasonable estimate and, thus, fabric filtration technology should not be considered BACT for condensable particulate matter emissions from the MS Si SAFs. 12 

9 See section F, iY!fra. 
10 See section B. I, infra. 
11 See section A.l, supra. 
12 See, e.g., Southern Montana Electrical Transmission BACT Analysis, 2009 BACT Hierarchy Table for filterable and condensable particulate matter for coal combustion (http://www.bison-eng.com/docs/020209-PM2-5-BACTHighwood-Station.pd.!:). 
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4. Step 4: Energy, Environmental, and Economic Considerations 

Step 4 of the top-down BACT analysis may be avoided only when the highest level of 

control has been selected as BACT. The MS Si BACT analysis, however, improperly dismissed 

numerous available technologies in Step 2 under the guise of technical infeasibility, thereby 

limiting proper consideration of available technologies and compromising review by EPA, 

Affected States and the public. 13 

5. Step 5: Selecting BACT 

MS Si overstepped its bounds or misunderstood its role in the top-down BACT process 

by selecting BACT in Step 5. The permit authority- in this case, MDEQ- with input from the 

public, selects BACT, not the permit applicant. 

The most effective control alternative not eliminated in Step 4 is 

selected as BACT. It is important to note that, regardless of the 

control level proposed by the applicant as BACT, the ultimate 

BACT decision is made by the permit issuing agency after 

public review. The applicant's role is primarily to provide 

information on the various control options and, when it proposes a 

less stringent control option, provide a detailed rationale and 

supporting documentation for eliminating the more stringent 

options. (Emphasis supplied.). 14 

Yet, in the MS Si PSD Permit Application, MS Si repeatedly selects BACT, which MDEQ then 

apparently rubber-stamped and incorporated into the MS Si PSD Permit and Preliminary 

Determination. It is thus clear that MDEQ failed to conduct a proper top-down BACT analysis 

as required by section 165(a)(4) of the Act and EPA regulations set forth at 40 C.F.R. § 

52.21 G)(2), which are incorporated by reference at Mississippi Commission on Environmental 

Quality, Commission Regulation APC-S-5, ~ 2, "Regulations for the Prevention of Significant 

Deterioration of Air Quality." 

B. The MS Si PSD Permit BACT Determination Was Not Based On Reasoned 

Analysis 

The MS Si PSD BACT Determination is flawed due to reliance on erroneous potential to 

13 See section A.2, supra. 
14 NSR Workshop Manual at B-53. 
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emit ("PTE") calculations for PSD pollutants including S02, N02, CO, particulate matter (PM), known as PMw and PM2.s, and PM condensables. As a result, MS Si PSD BACT Determination was based on inappropriate emission control technology assessments or, in the instance of PM precursors, a complete failure to address condensable PM2.s and precursors of PM2.s in the BACT analysis, as required by EPA. 

How must BACT be implemented for PM2.s? 

We are not making any change to our current regulations or policy for implementing BACT requirements at a major source that is subject to the requirements of the PSD program. Accordingly, if a new major source will emit, or have the potential to emit, a significant amount of a regulated NSR pollutant in an attainment area for that pollutant, the source must apply BACT for each emissions unit that emits the pollutant. In addition, if a physical or operational change at an existing major source will result in a significant emissions increase and a significant net emissions increase of a regulated NSR pollutant in an attainment area for that pollutant, the source must apply BACT to each proposed emissions unit experiencing a net increase in emissions of that pollutant as a result of the physical or operational change in the unit. Under the PM2.s PSD program, these requirements will apply to direct PM2.s emissions; S02 emissions; NOx emissions, unless a State demonstrates that NOx is not a significant contributor to ambient PM2.s concentrations in that area; and to VOC if identified by a State as a precursor in the PM2.s attainment area where the source is located. (Emphasis supplied.). 15 

In addition, the MS Si PSD Permit allows for circumvention of PSD process by basing production limits, PTE calculations, and annual usage limits on operation of four SAFs (which MS Si proposes to build), but analysis of air quality impacts is based on operation of only two SAFs at one time. Failure to properly conduct a complete and appropriate top-down BACT analysis in advance of construction of the envisioned four SAF operation clearly undermines the potential to ever obtain appropriate PSD review. Such an approach compromises the integrity of the PSD process by: (i) skewing cost effectiveness analysis in the MS Si PSD Permit BACT determination; (ii) potentially eliminating emission control technologies based on retrofit rather 

15 73 Fed. Reg. 28321,28336 (May 16, 2008). 
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than greenfield installation feasibility and costs; and (iii) effecting an improper deferral and 

segmentation of the air quality analysis. 

For example, under the MS SI PSD Permit as issued, neither an after-chamber burner nor 

a wet ESP will be installed as control technology at the MS Si Facility to control emissions 

despite proven application at similar facilities. 16 Consideration of such technologies in a top

down BACT analysis for the MS Si Facility at a future date (after construction is completed 

under another PSD permit or review of a Title V permit application) will be skewed, and 

application of such pollution control technologies potentially excluded based on cost, due to the 

added expense of retrofitting the proposed facility -- particularly if, as we suspect, space for the 

equipment is not provided for in the original construction specifications. 

1. The MS Si PSD Permit BACT Determination Did Not Include 

Assessment of PM Precursor Control Technologies 

PM2.s emissions are estimated in the MS Si PSD Permit Application to be 73.33 tons per 

year or "tpy." Permitted PM precursor emissions are greater than 4,000 tpy- the current MS Si 

PSD Permit allows 1,906.2 tpy ofNOx and 2,170.1 tpy ofS02. Northeast States for Coordinated 

Air Use Management ("NESCAUM") issued modeling guidance for permit modeling that 

applies 3-9% per hour conversion for S02 and 2.5-8% per hour for NOx emissions, depending 

on averaging time. 17 Applying the NESCAUM modeling guidelines establishes that these 

precursor pollutants are transformed into PM2.s in the atmosphere. Consequently, forMS Si 

Facility emissions, the large amount of uncontrolled precursors present more significant risks to 

human health and the environment than the filterable particulate matter that MS Si PSD Permit 

Application considered in the BACT analysis. 

As reflected in Table 1, MS Si precursors of PM2.s are likely to dominate the PM2.s 

impacts, becoming approximately three (3) times more significant than stack emissions 

approximately one hour downwind from the proposed MS Si Facility. As this is a comparison to 

annual PMz.s emissions, we use annual conversion rates, which as indicated are 3% and 2.5%: 

16 European Commission, "Integrated Pollution Prevention and Control: Best Available Techniques Reference 

Document on the Production oflron and Steel," (December 2001) 

(http://eippcb.jrc.ec.europa.eu/reference/BREF/isp bref 120 l.pdD. 

17 Letter from Arthur N. Marin (NESCAUM, Executive Director) to George Bridgers (EPA) re: "Draft Guidance for 

P.M.z.s Permit Modeling," at 4 (May 30, 2013) (http://www.nescaum.org/documents/nescaum-comments-draft

guidance-pm25-perm it-modeling-20 13 05 30-final. pdf/). 
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Table 1- Importance of Precursor Control to BACT 

MW PM2.s Emissions Conversion ammo mum Change in Contribution Pollutant Rate tons Rate MW particle Mass tons NOx 1906.2 2.5% 46.01 80.05 174.0% 82.9 so2 2170.1 3.0% 64.07 132.14 206.2% 134.3 PM2.s 73.33 

sum 217.2 
The MS Si PSD Permit BACT analysis, therefore, is flawed due to the failure to identifY or evaluate available emission control technologies for PM precursors as required for BACT implementation for PM2.s. 

2. The MS Si PSD Permit Circumvents PSD Requirements 
The MS Si PSD Permit allows for circumvention of PSD requirement by establishing emissions limitations in tpy of pollutants emitted, production limits in tons of silicon metal produced, and annual usage limits on materials such as coal and wood that are representative of four SAF operation, while at the same time evaluating the air quality impacts associated with the proposed MS Si Facility based on operation of only two SAPs. We believe this was done to conceal or "finesse" adverse air quality impacts of four SAF operation as a "band-aid" solution in fast-tracking the MS Si PSD Permit. In this regard, the permit allows production of 84,096 tons of silicon and combustion of 105,120 tons of coal and 212,763 tons ofwood per year. These are the annual figures for four furnaces. On its face, therefore, the permit allows MS Si to operate "two furnaces" substantially above the emissions rates modeled in the air quality impacts analyses without violating permit limits. This should not be. 

Moreover, the MS Si PSD Permit term III-55 expressly allows for simultaneous use of all four of the planned SAPs in the future, in circumvention ofPSD program requirements. Hence, while MS Si PSD Permit term III-54 purports to limit SAF operation to only two SAPs at one time, viz.: 

For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is only authorized to operate two (2) out of the four ( 4) Submerged Arc Furnaces at any given time and shall never operate all four combined Submerged Arc Furnaces at one time. (Ref. PSD Construction issued Issuance Date.) 
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MS Si PSD Permit term III-55 expressly allows for relaxation of the two SAF operational limit 

in the future, viz. : 

For Emission Point AA-201 (Submerged Arc Furnaces), the 

permittee can formally request a modification to this permit to 

remove the restriction on the number of Submerged Arc 

Furnaces that can operate at any given time. To request 

elimination of this restriction via permit modification, the 

permittee must submit a demonstration to MDEQ, EPA and the 

FLM [Federal Land Manager] that operation of3 or 4 Submerged 

Arc Furnaces simultaneously would not cause or contribute to 

violation of the National Ambient Air Quality Standards 

(NAAQS), or exceed the visibility thresholds or deposition 

analysis thresholds (DAT) for Sipsey Wilderness or Mingo 

National Wildlife Refuge (both are federally mandated Class I 

areas). The applicant will follow EPA's Appendix W requirements 

and the 2010 Federal Land Manager's Air Quality Related Values 

Workgroup (FLAG) document for conducting an air quality impact 

evaluation to Class II and Class I areas, respectively. Operation of 

3 or 4 Submerged Arc Furnaces at any time can only occur after a 

PSD permit modification is issued by MDEQ. (Ref.: PSD 

Construction Permit Issued November 27, 2013). (Emphasis 

supplied.). 

Thus, while MS Si PSD Permit term III-55 purports to ensure compliance with PSD 

program requirements, this permit term actually allows the MS Si PSD Permit to be divided into 

multiple segments. This will effectively circumvent applicable New Source Review ("NSR") 

review requirements and improperly accelerate the permitting process, thereby compromising the 

integrity of the PSD program and laying the foundation for sham permitting in violation ofthe 

Act. 

Sham permitting is a term used throughout EPA guidance to describe a permit that is 

intended to circumvent applicable NSR permitting requirements including those of the PSD 

program.18 It is not a regulatory term; rather, sham permitting is a type ofPSD circumvention. 

18 See, e.g., Memorandum from John B. Rasnic (EPA, Director ofthe Stationary Source Compliance Division) to 

George T. Czerniak (EPA Region V, Chief of the Air Enforcement Branch) entitled "Applicability of New Source 

Review Circumvention to 3M- Maplewood, Minnesota" (June 23, 1993) (hereinafter "EPA Applicability ofNSR 

Circumvention Guidance") (http://www.epa.gov/region7/air/nsr/nsnnemos/maplwood.pdD; Memorandum from 
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Typically, sham permitting involves splitting a project into multiple permitting activities to avoid applicable NSR requirements. 

Generally in "sham" permitting, a source attempts to expedite construction by securing minor source status through permits containing operational restrictions from which the source intends to free itself shortly after completion of construction and commencement of operation. Such attempts are treated as unlawful circumvention of the preconstruction review requirements. 19 

Most EPA memoranda describe sham permitting as using several minor permit actions to avoid applicable major source NSR requirements. However, sham permitting elements also are found, as in the instant case, where PSD permit review is segmented or deferred to expedite the construction. 

Permits with conditions that do not reflect a source's planned mode of operation are sham permits, are void ab initio, and cannot shield a source from the requirement to undergo preconstruction review. (Emphasis supplied.).20 

EPA guidance, therefore, is clear that permits with sham operational limits are not allowed by the CAA or federal regulations set forth at 40 C.F.R. § 52.2l(r)(4) and the definition ofPTE set forth at 40 C.F.R. §§ 52.21(b)(4), 51.165(a)(l)(iii), 51.166(b)(4). 

The definition of potential to emit enables sources to obtain federally enforceable permits with operational restrictions as a means of limiting emissions to minor source levels. However, implicit in the application of these limitations is the 

Terrell E. Hunt (EPA, Associate Enforcement Counsel for the Air Enforcement Division) and JohnS. Seitz (EPA, 
Director of the Stationary Source Compliance Division) entitled "Guidance on Limiting Potential to Emit in New 
Source Permitting" (June 13, 1989) (hereinafter "Guidance on Limiting PTE in NSR Permitting") http://www .epa.gov I airtox ics/pte/j une 13 89 .pdf; and EPA Region 3 Website, "Limiting Potential to Emit (PTE) in 
New Source Review (NSR) Permitting," (hereinafter "Limiting PTE in NSR Permitting Guidance") http://www.epa.gov/reg3artd/permitting/limitPTEmmo.htm. 19 EPA Applicability ofNSR Circumvention Guidance at 2. 20 !d.; see also Guidance on Limiting PTE in NSR Permitting at 10. 
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understanding that they comport with the true design and 

intended operation of the project. (Emphasis supplied.).21 

In the instant case, the proposed MS Si Facility did undergo preconstruction review; 

however, that review was improperly narrowed based on a "permit ... containing operational 

restrictions that the source intends to free itself shortly after completion of construction and 

commencement of operation,"22 thereby limiting PSD review- including limiting analysis of air 

quality impacts to simultaneous operation of two of the four planned SAFs- when the MS Si 

PSD Permit clearly contemplates that all four will be operated simultaneously in the future. 

Deferring analysis of air quality impacts and BACT determinations to a later date, when 

expansion of operations at the MS Si Facility from two to four SAFs is clearly contemplated, 

compromises the PSD review process. 

Moreover, the MS Si PSD Permit Application and current PSD Permit fail to properly 

account for all emissions, making it plain that MDEQ did not conduct an appropriate top-down 

BACT analysis. Under a proper BACT review, the economics of a two SAF project versus a 

four SAF project differ substantially. Permit term III-55 effectively sets the stage for limited 

later review of air quality impacts entailed in moving from two to four SAF operation rather than 

a full preconstruction review of a greenfield project operating four SAFs. 23 Most troubling of all 

in light of the highly flawed technical review of the proposed MS Si project, permit term III-55 

effectively enshrines the current inadequate PSD determination and fails to set a PTE that 

"comports with the true design and intended operation of the [MS Si] project." 

In addition, under the current MS Si PSD Permit, two SAFs are allowed to produce 

84,096 tpy of silicon. Figure 2-4 ofthe MS Si Permit Application, however, lists the capacity of 

each SAF as 2.4 tons per hour at typical operation and 2.75 tons per hour at maximum capacity. 

Using the typical operating capacity of the SAF to estimate annual production results yields an 

estimated capacity of 21,024 tpy of silicon per SAF. Two SAFs, therefore, are only capable of 

producing 42,048 tpy of silicon. Yet the MS Si PSD Permit allows production of 84,096 tpy 

of silicon. 

Dividing the annual NOx limit of 1906.2 tons by the stated production capacity ofthe two 

SAFs at 42,048 tons per year of silicon shows that the current permit actually allows the MS Si 

Facility to emit 90.7 tons ofNOx per ton of silicon produced- more than twice the 45 pounds of 

NOx per ton of silicon produced set forth in the MS Si PSD Permit. Thus, the current MS Si 

21 Guidance on Limiting PTE in NSR Permitting at 10; and Limiting PTE in NSR Permitting Guidance. 

22 EPA Applicability ofNSR Circumvention Guidance at 2. 

23 See section B, supra. 
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PSD permit includes inappropriate operational restrictions that effectively will allow the MS Si Facility to double its production capacity without undergoing PSD review, and which do not reflect the true design and intended operation of the MS Si project - all in contravention of the Act, federal PSD regulations and applicable EPA guidance.24 

Finally, we note that the manufacturer of the SAFs, SMS Siemag AG, has stated that the capacity of two of the SAFs MS Si intends to install and operate is 33,000 tpy of silicon.25 As such, the actual capacity of the SAFs apparently was misrepresented in the MS Si PSD Permit Application and the current MS Si PSD Permit. The stated production limits in the MS Si PSD Permit, therefore, effectively allow for future modification and expansion of production capacity (another potential sham element of the current Permit) with only segmented consideration of BACT and air quality impacts, at best.26 

In summary, the current MS Si PSD Permit contains sham elements and allows circumvention of current and future NSR requirements because: 

• The current permit sets emission limits, production limits and annual material usage limits based on four SAF operation that are inconsistent with the stated two-SAF limit (and greater than the production capacity for two SAFs as specified by the SAF manufacturer), while air quality analyses are based on operation of only two SAFs at any time; and 
• The current permit expressly allows for future operation of four SAFs at the MS Si Facility with limited and segmented review under the PSD program, at best. 

These defects undermine the basis of the associated BACT determinations and allow for current and future circumvention ofPSD requirements in contravention of the Act. 

24 See Letter from Gregg M. Worley (EPA Region 4, Chief Air Permits Section) to Harry M. Wilson, III (MDEQ, Environmental Permits Division) (June 27, 2011) (hereinafter "EPA Region 4 Response to MDEQ PSD Applicability Determination Questions") at 2 (http://www.epa.gov/region07/air/nsr/nsrmemos/boilcatg.pdf); Guidance on Limiting PTE in NSR Permitting at I 0; and Limiting PTE in NSR Permitting Guidance. 
25 See Engineering News, "SMS Siemag to build two efficient SAFs for silicon production in the USA," (Feb. 24, 20 14), available at: http://www .engineeringnews.co.za/article/sms-siemag-to-bui ld-two-effic ient -safs-for-si I iconproduction-in-the-usa-20 14-02-24. ("Mississippi Silicon LLC. placed an order with SMS Siemag, Germany, www.smssiemag.com for the supply of two submerged arc furnaces for the production of silicon. The annual capacity of the two furnaces is 33,000 tons.") (Emphasis supplied.) 26 For example, the current MS Si PSD Permit BACT limit for NOx emissions is set at 45 pounds ofNOx per ton of silicon produced. However, the current permit also allows for 1,906.2 tpy ofNOx to be emitted per the above calculations. 
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C. PTEs for Toxic Pollutants- Now Subject to NESHAP Requirements- Were 

Grossly Underestimated; Site-Specific MACT Determination Requirements 

Were Improperly Omitted 

The PTE for emissions of HAPs in the MS Si PSD Permit Application and incorporated 

into the MS Si PSD Permit Preliminary Determination were grossly underestimated. As a result, 

the MS Si PSD Permit incorrectly classifies the proposed MS Si Facility as a "minor" source of 

HAPs rather than correctly designating the MS Si Facility as "major" source of HAPs. PTE 

calculation errors for HAPs emissions from the MS Si Facility include, inter alia, (i) the 

omission of hydrogen chloride ("HCl") and hydrogen fluoride ("HF") emissions from coal 

combustion HAPs calculations (coal is used in manufacturing silicon metal), (ii) underestimation 

of HAPs emissions from wood combustion (also used in the manufacturing of silicon metal), (iii) 

the complete failure to calculate HAPs emissions from quartz, flux additives and electrodes (all 

likewise consumed in the manufacturing of silicon metal), and ( 4) the omission of emissions of 

sulfuric acid (H2S04) from the SAFs based on the incorrect assumption that the conversion of 

S02 to H2S04 is negligible. 

Consequently, combined HAP emissions from MS Si Facility SAFs appear to have been 

underestimated by approximately ninety percent (i.e., MS Si Facility combined HAP emissions 

from the SAFs in permit application calculated at 12.91 tpy in the MS Si PSD Permit 

Application compared to greater than 110 tpy if HAPs emissions from coal and wood 

combustion are properly calculated alone). Single HAP pollutant emissions of HCl from coal 

combustion alone should have been estimated as greater than 10 tpy; while combined HAP 

emissions should have been estimated to be significantly greater than 25 tpy. 27 

Quartz also contains impurities that were not considered as potential sources of HAPs. 

The MS Si PSD Permit, however, fails to evaluate this issue and obviously has no enforceable 

limits on HAP impurities in quartz fed into the SAFs. The impurities in metallurgical quartz 

include mercury, arsenic, beryllium, cadmium, cobalt, chromium, manganese, nickel, lead and 

selenium.28 EPA considers mercury, arsenic, beryllium, cadmium, chromium and lead to be 

volatile, semi-volatile or low volatility metals. These impurities also can pass into the gas phase 

ofthe silicon furnace "if the reduced or oxidic species are volatile."29 Using a value as low as 

27 See Review of MS Si PSD Permit HAP Calculations (Attachment 1 ). 

28 See, e.g., Dal Martello, "Impurity Distribution and Reduction Behaviour of Quartz in the Production of High 

Purity Silicon," (September 2012) (http://www.diva-portal.org/smash/get/diva2:551977/FULL TEXTOI.pdD; and 

Aasly, "Properties and Behavior of Quartz tor the Silicon Process,'' (August 2008) (http://www.diva

portal.org/smash/get/diva2: 124782/FULL TEXT02). 

29 Dal Martello et al. "Trace Elements in the Si Furnace-Part II: Analysis of Condensate in Carbothermal Reduction 

of Quartz" Metallurgical & Materials Transactions. Part B; Vol. 44 Issue 2 (April2013). 
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0.01% of the silicon input into the SAPs to represent HAP metals that could exit as volatile and condensable HAP emissions yields a PTE of 21.3 tpy of the HAP. The permit contains no consideration of HAPs in the quartz, but it is clear that lacking an enforceable limit on HAP constituents in the quartz, MS Silicon could become a major source of HAP unless the input HAP is limited to 0.01% of the quartz fed to the SAPs. 

Table 2 -Impurities in Quartz Contribute to Potential to Emit HAP 

HAP %HAP Tons HAP/year HAP Metal Impurities 
in Quartz 0.010% 21.3 

Other potential sources of HAPs emissions include additives or fluxes that are used in the SAPs and in SAP electrodes that are depleted during silicon metal production. In addition, products of incomplete combustion and dioxins/furans would be expected to be substantial from the MS Si Facility - an emission source with a reducing combustion environment and a long temperature quench zone to the baghouse - but these are not included in the MS Si HAPs calculations. Further, none of these HAPs emission sources appear to be included in the MS Si PSD Permit Application or addressed in the MS Si PSD Permit prematurely issued by MDEQ. 

Additionally, the emission estimates in the MS Si Permit Application do not include emissions of H2S04 from the SAPs. As shown in the footnotes to Table 2-2a in the MS Si Permit Application, the sulfuric acid emissions are assumed to be zero, because the "conversion of S02 to H2S04 is assumed to be negligible." However, stack tests of similar furnaces in the silicon-making industry indicate that the sulfuric acid emissions are significant. For example, compliance tests performed on a single furnace at silicon maker WV A Manufacturing LLC in West Virginia on June 14, 2011, indicated an average sulfuric acid emission rate of 1.4 pounds per hour. This equates to a potential annual emission rate of 6.1 ton/yr. The furnace in West Virginia was producing at a rate of 1.94 ton/hr during the test, which is slightly below the capacity of one of the furnaces MS Si proposes to install. Considering the PSD threshold of 7 tons per year established for sulfuric acid emissions, it is likely that the proposed MS Si plant will trigger the PSD review requirements for this pollutant, including analysis and implementation of BACT controls. 

Finally, the MS Si Permit Application failed to provide emissions estimates based on the actual equipment and materials to be used at the proposed MS Si Facility. Rather, the MS Si PSD Permit Application used, and the MS Si PSD Permit incorporated, surrogate emission factors intended for non-production equipment such as boilers for estimation of SAP emissions, despite the fact that a boiler is an optimized combustion device. The SAPs to be installed and 
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operated at the MS Si Facility, which will bum carbon sources such as coal and wood to reduce 

metal oxides to elemental metal, are clearly not optimized combustion devices like a boiler. 

An SAF creates a reducing environment where the silicon oxide input (quartz) is reduced 

to elemental silicon by partial combustion of coal and wood. The oxidation that does occur takes 

place in the headspace of the SAF, but at highly ventilated conditions to ensure that carbon 

monoxide in the SAF does not reach an explosive level. Hence, the coal and wood are pyrolized 

in an oxygen-deprived environment and the opportunity for more complete combustion is 

limited. 

Studies of coke oven and oxygen-starved wood stove combustion show that products of 

incomplete combustion- benzene, toluene and ethylbenzene, xylenes or "BTEX," ammonia and 

other air toxicants - are generated under oxygen-deprived conditions during combustion. 

Lacking actual emissions data, MS Si should use emissions factors that are more representative 

and protective of human health and the environment, such as those associated with coke ovens 

and other oxygen-starved combustion processes. The resulting elevated emissions of ammonia 

will increase PM2.s emissions and the inherent incomplete combustion will increase emissions of 

condensable organic PM smaller than 2.5 microns. Such omissions and underestimation of 

emissions from the operation of the proposed MS Si Facility also call into question the validity 

of the applicant's air quality impacts modeling. 

In short, HAP emissions from the proposed MS Si Facility are grossly underestimated. 

MDEQ clearly and egregiously erred in not designating the MS Si Facility as a major source of 

HAPs subject to NESHAP program requirements. The current HAP emission estimates 

incorporated in the MS Si PSD Permit are incomplete and substantially underestimate PTE for 

HAP emissions from coal and wood combustion, and these calculations completely omit HAP 

emissions from other materials utilized in the SAFs at the proposed facility. Miscalculation of 

the MS Si Facility PTE for HAPs has resulted in the MS Si PSD Permit incorrectly designating 

the proposed MS Si Facility as a minor source of HAPs and that, in turn, led to a failure to 

require in the Permit control strategies to reduce HAPs. Moreover, as a greenfield new major 

source in a source category without an applicable MACT standard, MS Si and MDEQ should 

have performed a case-by-case MACT analysis subject to review and comment by EPA, 

Affected States and the public. Such an omission must be rectified immediately to protect public 

health, in accordance with section 112 of the CAA, rather than waiting until a Title V operating 

permit is issued. 

D. MDEQ's Issuance of the MS Si PSD Permit Violated Fundamental Public Notice 

Requirements 

MDEQ also violated fundamental public comment requirements and compromised public 
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participation rights under sections 160(5) and 165(a)(2) ofthe Act in the process of fast-tracking issuance of the MS Si PSD Permit-- apparently under sustained political pressure from the President Pro Tempor~ ofthe Mississippi State Senate.30 To date, we have identified the following public participation deficiencies relating to the MS Si PSD Permit: 

• MDEQ's public notice for the MS Si PSD Permit did not notify the public of its statutory right to a public comment hearing per section 165(a)(2) of the Act.31 
• MDEQ's public notice for the MS Si PSD Permit did not advise the public that certain documents including the permit application, MDEQ's preliminary determination, and MDEQ's air analysis and supporting documents were available at the Burnsville Library (i.e., a local repository), as required by 40 C.P.R.§ 51.166(q)(iii).32 
• According to Ms. Viola South, the Burnsville Librarian, 33 the MS Si PSD permit file was received by the Burnsville Library on October 24, 2013, and only included (i) the draft MS Si PSD Permit with emission standards and limitations and (ii) the MDEQ Preliminary Determination of Approval for Mississippi Silicon LLC Facility No. 2640-00060 (October 21, 2013) (hereinafter "MDEQ MS Si PSD Permit Preliminary Determination").34 Apparently, the MS Si PSD permit file at the Burnsville Library did not include the MS SI PSD Permit Application, complete air quality impact modeling results35 or other supporting documents that are required to be available at the local repository per 40 C.F .R. § 51.166( q)(iii). 

• The public comment period ran from October 24, 2013 to November 22, 2013-29 days rather than 30 days as required by the Mississippi SIP at APC-S-2.IV.C.2 and federal 

30 See E-mail correspondence between Trudy Fisher (MDEQ Executive Director), Richard Harrell (MDEQ Director, Office of Pollution Control), and Harry M. Wilson (MDEQ Chief, Environmental Permits Division) entitled "Mississippi Silicon, Burnsville MS" (August 21, 2013) (Attachment 2); and E-mail correspondence between Trudy Fisher (MDEQ Executive Director) and Richard Harrell (MDEQ Director, Office of Pollution Control) entitled "Senator Terry Brown" (February 5, 2014) (Attachment 3). 31 See MDEQ MS Si Public Notice (October 24, 2013) (Attachment 4). 32 See id 
33 Telephone conference between Susan J. Eckert, Esq. and Viola South (March 18, 2014); see also MDEQ MS Si PSD permit notice to the Burnsville Library (Attachment 5). 34 Though the MDEQ MS Si PSD Permit Preliminary Determination includes an air quality analysis, the MDEQ air quality analysis was deficient on its face since air quality modeling results were submitted to MDEQ on November 22,2014, and air quality issues remained unresolved from EPA's perspective at least as late as February 5, 2014 .. See E-mail correspondence between Trudy Fisher (MDEQ Executive Director) and Richard Harrell (MDEQ Director, Office of Pollution Control) entitled "Senator Terry Brown" (February 5, 2014) (Attachment 3). Additional inadequacies within the MS Si PSD Permit air quality modeling demonstrations and air quality analysis or impact analysis are outlined sections E and F, i'?fra. 35 A timeline describing when MS Si PSD Permit air quality impact modeling results were submitted to MDEQ in relation to the public comment period and notice to Affected States and the Federal Land Manager is set forth in MS Si PSD Permit Public Notice and Air Quality Modeling Timeline (Attachment 6). 



Ms. Jeaneanne Gettle 
US EPA, Region 4 
Deputy Director, Air, Pesticides and Taxies Management Branch 

Mississippi Silicon PSD Permit Deficiencies 

April], 2014 
Page 21 of 35 

regulations at 40 C.F .R. § 51.161 (b )(2). 36 

In addition, affected and contiguous states such as Alabama and Tennessee ("Affected 

States") as well as the Federal Land Manager ("FLM") for the Sipsey Wilderness Area were not 

provided with all of the air quality modeling results for the proposed MS Si Facility.37 Affected 

States also apparently were not provided 60 days to review and comment on the draft MS Si PSD 

Permit as required by section 126(a) of the Act.38 

As noted above, the opportunity for a public comment hearing was not referenced in the 

MDEQ MS Si PSD Permit public notice nor provided by MDEQ, in clear contravention of 

section 165(a)(2) of the Act, apparently due to a defect in the Mississippi SIP that does not 

provide a mandatory right to a public hearing for PSD permits. The Mississippi SIP provides 

that "the Permit Board may hold a public hearing on any application for a construction permit or 

State Operating Permit if it determines that there is sufficient interest in the application." 

(Emphasis supplied.)39 When faced with a similar defect in the Texas SIP, EPA disapproved the 

1999 Texas SIP because the proposed Texas rules failed to contain a provision requiring the 

"TCEQ to provide an opportunity for a public hearing for interested persons to appear and 

submit written or oral comment on the air quality impact of the source, alternatives to it, the 

control technology required, and appropriate considerations and to provide notice of the 

opportunity for a public hearing, as required by 40 C.P.R.§ 51.166(q)(v) and section 165(a)(2) 

of the Act. "40 

36 While MDEQ regulations are silent on how public comment time periods are to be computed, standard practice 

and the Mississippi Rules of Civil Procedure Rule 6(a) dictate that the day or event for which a designated time 

period begins is not included in the computation oftime. See also EPA regulations at 40 C.F.R. § 124.20(a) and 

Federal Rules of Civil Procedure Rule 26(a)(1), which also make clear that the day the public notice is posted is not 

included in the computation of time. 
37 See MS Si PSD Permit Public Notice and Air Quality Modeling Time line (Attachment 6). 
38 See Letter from Honorable Dr. Quinton T. Ross, Jr., (Alabama State Senate, 26th District) to Gina McCarthy 

(Attachment 7), Letter from Honorable Greg J. Reed (Alabama State Senate, 5th District) to Gina McCarthy (EPA 

Administrator) (March 20, 2014) (Attachment 8), and Letter from Honorable Roger H. Bedford, Jr., (Alabama State 

Senate, 6th District) to Gina McCarthy (EPA Administrator) (March 19, 20 14) (Attachment 9). 

39 Mississippi Commission on Environmental Quality, Commission Regulation APC-S-2, § IV.M, "Public 

Participation and Public Availability of Information" as contained in "Permit Regulations For The Construction 

And/Or Operation of Air Emission Equipment," (http://www.epa.gov/region4/air/sips/ms/toc ms.htm). 

40 73 Fed. Reg. 72001,72007 (November 26, 2008). Subsequently, the TCEQ made revisions to the proposed 1999 

Texas SIP language and submitted those to EPA, known by EPA as "the Texas Public Participation SIP submittal 

from July 2, 2010 since the majority ofthe revisions were submitted on that date." 79 Fed. Reg. 551 (January 6, 

2014). According to the Texas Register, the new proposed Texas SIP rules on public participation contained a 

requirement of a mandatory public meeting on PSD permits upon request without a showing of significant public 

interest. 35 Tex. Reg. 306, 308 (January 15, 2010). On January 6, 2014, EPA approved changes to the proposed 

Texas SIP language requiring a mandatory public meeting on PSD permits with an effective date of February 5, 
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GMI filed a request with the MDEQ to conduct a formal hearing to review the MS Si 
PSD Permit on February 12, 2014.41 By letter dated February 18, 2014, MDEQ Executive 
Director Trudy D. Fisher denied GMI's request, claiming that GMI's request was untimely,42 and in so doing failed to follow MDEQ's established practice concerning the calculation of the time 
period for such a request. Accordingly, on March 6, 2014, GMI filed, in Mississippi state court, 
an administrative appeal and complaint43 challenging MDEQ's denial ofGMI's request for an 
evidentiary hearing. 

In all of these respects, the administrative record establishes that MDEQ repeatedly acted to limit the public's ability and that of other stakeholders including Affected States, the FLM and EPA to assess and comment on whether the draft MS Si PSD Permit was legally deficient, prior 
to its issuance, all in a concerted effort to fast-track the process. In doing so, MDEQ committed 
numerous violations of federal and state SIP public notice requirements relating to the issuance 
of PSD permits, which materially compromised public participation as well as the ability of 
Affected States and the FLM to evaluate fully and accurately the air quality impacts of the 
emissions from the proposed MS Si Facility. Indeed, the public comment period and the period 
for review by the FLM and Affected States closed on November 22,2013, the same day that 
"Addendum #2, Updated Air Quality Impact Evaluation (Criteria Air Pollutants)" for the MS Si 
PSD Permit was submitted to MDEQ on behalf of the applicant, in clear and egregious violation 
of the requirements of the Act and applicable federal regulations for public participation as well 
as review by Affected States and the FLM. We submit that EPA, therefore, must act to ensure 
that the rights of the public and other stakeholders provided by the Act are protected. 

E. MS Si Modeling Demonstrations Were Inadequate 

As a threshold matter, as described in greater detail in sections A.2, B, and C, supra, MS 
Si Facility PTE calculations for PSD pollutants including, inter alia, S02, N02, CO, PM known 
as PM10 and PM2.s, and PM condensables were underestimated in the MS Si PSD Permit 
Application. As a result, the MS Si PSD Permit issued by MDEQ incorporated production limits 
that are inconsistent with known specifications regarding silicon production capacity and proper 
emission calculations. Such inaccuracies necessarily compromised the air quality modeling for 

2014. 
41 Letter from Matt Greene (GMI) to Mississippi Environmental Quality Permit Board c/o Trudy D. Fisher, (MDEQ Executive Director), "Request for Formal Hearing," (received February 12, 2014) (Attachment 10). 42 Letter from Trudy Fisher (MDEQ Executive Director) to Matt Greene (GMI) (denial of request for formal hearing) (February 18, 2014) (Attachment 11). 
43 See Globe Metallurgical, Inc.'s Administrative Appeal and Complaint, Cause No. 2014-297 (March 7, 2014) (Attachment 12). 
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the MS Si Facility summarized in Addendum #2, Updated Air Quality Impact Evaluation 

(Criteria Air Pollutants) (November 22, 2013) (hereinafter "Report" or "Modeling Report"). 

Moreover, the Class II area modeling demonstration for the MS Si Facility was 

inadequate because, among other reasons: 

• The meteorological station used for the modeling is not representative of the proposed 

MS Si Facility site; 

• Several existing emissions sources were excluded from the modeling, thereby 

understating air quality impacts; 

• Actual rather than allowable emissions were used for existing neighboring sources, 

contrary to established modeling guidance; 

• The receptor network did not have sufficient resolution to accurately identify the 

locations of maximum impact; and 

• The culpability analysis conducted was inadequate to detect whether the facility would be 

a significant contributor to a predicted NAAQS violation. 

A thorough review of these modeling deficiencies is presented below and compels the 

conclusion that the air quality modeling analyses that MS Si submitted to MDEQ fail to establish 

that operation of the proposed MS Si Facility will not violate ambient standards for the foregoing 

pollutants. 

1. The Meteorological Data Used In The MS SI PSD Permit Modeling 

Demonstration Is Not Representative Of The Proposed MS Si Site 

The modeling demonstration used the meteorological dataset provided on the MDEQ 

website for Tupelo Regional Airport (station KTUP), located approximately 45 miles southwest 

of the proposed MS Si site.44 Evaluation of whether this data is representative of the site was 

limited to a subjective comparison ofland use within a 1-km radius of the station and the 

proposed site. A more detailed review of this dataset reveals characteristics of wind 

"channeling" due to valley-like terrain (i.e., wind mainly from northwest or southeast) that are 

not be representative of the proposed MS Si Facility site. Moreover, more appropriate 

meteorological data is available from a station closer to the MS Si site ( 40 miles east in Muscle 

Shoals, AL, station KMSL) that has similar land use and does not exhibit characteristics of 

channeling. 

44 AERMET Preprocessed Met Data: 

http://www.deq.state.ms.us/MDEQ.nsf/page/epd AERMET Preprocessedmetdata?OpenDocument. 



Ms. Jeaneanne Gettle 
US EPA, Region 4 
Deputy Director, Air, Pesticides and Taxies Management Branch 
Mississippi Silicon PSD Permit Deficiencies 
Apri/1, 2014 
Page24 of35 

The KTUP station descriptor indicates that the wind speed/direction instrumentation does not have a heater, so AERMINUTE/AERMET (software that pre-processes meteorological data) gives data files with a minimum wind speed of 1.02 m/s and 4,669 (1 0.6%) calm hours over 5 years. Meanwhile, the KMSL station descriptor indicates that the wind speed/direction instrumentation does have a heater, so AERMINUTE/AERMET gives data files with minimum wind speed of0.51 m/s and 1,857 calm hours (4.2%) over 5 years. 

The presence of a heater on the instrumentation is significant, as the heater impacts the lower threshold for wind speed when input properly into the AERMINUTE/ AERMOD system. The use of the KTUP dataset results in the model ignoring all hours with wind speeds less than 1.02 m/s, while the KMSL dataset provides data down to 0.51 m/s. Not only is this KMSL dataset a materially more complete dataset (96% complete vs. 90% complete), but peak concentrations are commonly associated with low wind speeds, so it would be expected to be more appropriate for the purposes of comparison to concentration limits. 

Accordingly, the use ofKTUP, with its higher wind speed threshold, would not be conservative and would not identify concentrations associated with lower wind speeds. The MS Si Modeling Report did not identify the KMSL station, or any other alternate stations, and did not justify the choice of Tupelo over more appropriate alternatives. For this reason alone, the MS Si modeling demonstration is inadequate. 

2. Nearby Sources Were Improperly Excluded In The MS Si PSD Permit 
Cumulative Modeling 

The modeling demonstrations relied upon for the MS Si PSD Permit were based on source inventories received from Mississippi, Alabama and Tennessee. The proposed MS Si Facility is approximately 20 km from Alabama to the east, and 20 km from Tennessee to the north. Based on the Modeling Report, Significant Impact Areas ("SIAs") extend to 50 km from the proposed facility- i.e., well into both Alabama and Tennessee. The Modeling Report indicated that the number of sources to be modeled was reduced by (i) excluding all fugitive or volume sources, and (ii) applying the North Carolina Q/D rule. However, there were numerous deficiencies in selection of sources and emission units to be included in the cumulative modeling that render the MS Si modeling demonstration inadequate as discussed below. 

a. All FugitiveNolume Emission Units At Nearby Sources Were 
Improperly Excluded From The MS Si PSD Permit Air Quality 
Modeling 

All fugitive/volume emission units at existing nearby sources were excluded from the air quality analysis regardless of size (i.e., emission rate) or location. This omission included all 
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sources where stack parameters were not provided, such as distributed combustion sources (NOx 

and S02) at a facility. The Modeling Report states at 3-1 that "The rationale for excluding 

fugitive/volume sources is that these types of sources will have their maximum point of impact 

within a few hundred meters of a facilities property boundary and would have minimal impacts 

on sources located several kilometers downwind." This rationale, however, is not valid. 

Fugitive/volume source emissions have the potential to result in high concentrations 

relative to stack emissions. These fugitive/ volume source emissions may result in localized 

violations where facility emissions contribute significantly to the violation, and would generally 

increase downwind concentration in the modeling domain. Accordingly, without inclusion of 

these fugitive/volume source emissions in the model, and a proper culpability analysis, these 

sources cannot be shown to be insignificant. In general, the MS Si Modeling Report did not 

include information on the fugitive/volume source emission units that were excluded, so the 

impact of this deficiency is unknown and the MS Si modeling demonstration inadequate. 

b. The MS Si PSD Permit Air Quality Modeling Report Incorrectly 

Applied The North Carolina Q/D Rule 

The Modeling Report states that the North Carolina Q/D rule was applied to screen out 

insignificant sources, which is commonly applied in NAAQS demonstrations. For this analysis, 

Dis: 

• The distance between the subject facility and a nearby source for short term analysis 

(e.g., 1 hour or 24 hours); or 

• The distance from the edge of the SIA to the nearby source for long term analysis (e.g., 

annual). 

The NSR Workshop Manual specifies at C-26 that there is only one SIA for a specific 

pollutant. Ifthere are multiple averaging periods (e.g., 1 hour, 24 hour, annual) for a pollutant, 

the radius of the SIA is determined by the averaging period with significant impact extending 

farthest from the facility. 

The modeling provided in support of the permit application, however, incorrectly applied 

the Q/D rule by using incorrect values for D. The value ofD used was based on distance from 

the proposed MS Si facility to a nearby source only, irrespective of whether it was long- or short

term modeling. In addition, the radius of the SIA was incorrectly calculated individually for 

each time period rather than applying the radius with significant impact extending farthest from 

the facility. Together, these two errors resulted in numerous sources being omitted from the 

analysis, whereas the stated procedure, correctly applied, would have included them. The 

improper application of the North Carolina Q/D rule, therefore, renders the MS Si PSD Permit 
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modeling demonstration inadequate. 

c. Other Existing Point Sources Appear To Have Been Improperly 
Omitted From The MS Si PSD Air Quality Modeling Report 

GMI's air consultant, ENVIRON CORP ("ENVIRON"), has requested emission 
inventories of existing sources from Mississippi, Alabama, and Tennessee to investigate whether 
the tables in the Modeling Report accurately reflect state inventories. At this time, ENVIRON 
has received such an inventory only from Tennessee. All but one source in the Tennessee 
emission inventory was screened out in the Modeling Report using the Q/D rule. For that 
particular source, the inventory from Tennessee includes a total of 26 emission units. 

In comparison, the MS Si PSD Permit Modeling Report provided in support of the permit 
application only identified fourteen (14) emission units, and only twelve (12) of those emission 
units were modeled. Of the emission units that were excluded from the model, four ( 4) were 
fugitive/volume sources, and ten (10) were point sources with stack parameters. For this one 
Tennessee facility, the sources that were omitted comprise approximately 1 0% of the total source 
emission for PMw, and approximately 8% of the total emission for PM2.s. The MS Si Report 
does not mention that emission units were omitted nor provide any rationale for omission of 
these emission units other than stating that fugitive/volume sources and sources screened out by 
Q/D. See Modeling Report at 3-1, 3-2. 

Even with access to only one state dataset, GMI's consultants have established that MS Si 
excluded significant emissions without justification. It remains possible or likely that this is no 
coincidence and that other significant sources were systematically excluded throughout the entire 
modeling domain. In any event, it is clear that the MS Si modeling demonstration is inadequate 
because existing sources were either improperly omitted or screened out under the North 
Carolina Q/D rule. 

3. The MS Si PSD Permit Final Modeling Demonstration Used "Actual" 
Emissions Rather Than "Allowable" Emissions For Nearby Source 
Emission Rates In Contravention Of The Federal Guideline On Air 
Quality Modeling 

The administrative record for the MS Si PSD Permit reflects that earlier iterations of the 
modeling of existing sources were conducted using "allowable" emission rates but failed to 
demonstrate NAAQS compliance. See Modeling Report at 3-2. The final modeling 
demonstrations of the 1-hr N02 and S02 NAAQS for the MS Si PSD Permit, however, were 
"tweaked" to demonstrate NAAQS compliance by using "actual" emission rates for two nearby 
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sources45 rather than "allowable" emission rates as directed by applicable EPA regulations. This 

was clearly improper, since the applicable EPA "Guideline on Air Quality Models" specifies that 

the emission rates used for nearby sources in a NAAQS demonstration must be the maximum 

allowable emission limit or federally enforceable permit limit.46 

In this instance, the failure to use "allowable" emissions in the MS Si PSD Permit 

Modeling Report has profound implications. Actual S02 emissions for the one source were 

about one fifteenth (i.e., more than 93% lower) than the "allowable" emissions for the source as 

given in the state inventory. Without this improper reduction resulting from use of actual 

emissions, rather than allowable emissions as mandated by EPA regulation, the Modeling Report 

necessarily would have found that emissions from the proposed MS Si Facility will contribute 

significantly to a violation of the S02 1-hr NAAQS. 

In addition, actual NOx emissions for the two sources were about one seventh (i.e., more 

than 85% lower) than the "allowable" emissions for these sources as given in the state inventory. 

Without this improper reduction, the proposed MS Si Facility would be extremely close to 

contributing significantly to a violation of the N02 1-hr NAAQS. Moreover, the use of 

allowable emissions together with correction of other deficiencies in the MS Si PSD Permit 

Modeling Report (i.e., exclusion of numerous nearby emission units, lack of fine receptor grid, 

inappropriate background concentration, met data, culpability analysis) may and likely would 

result in a significant contribution to violation of the N02 1-hr NAAQS. The MS Si modeling 

demonstration fails, therefore, to adequately demonstrate compliance with the N02 1-hr 

NAAQS. 

4. Receptor Network Was Not Sufficient To Estimate The Highest 

Concentrations And Possible NAAQS Or PSD Increment Violations 

EPA's "Guideline on Air Quality Models," supra fn. 46, provides at§ 7.22.a that 

"[r]eceptor sites for refined modeling should be utilized in sufficient detail to estimate the 

highest concentrations and possible violations of a NAAQS or a PSD increment." Further, EPA 

guidance requires a fine receptor grid (e.g., 100m) to identify the areas of highest concentration. 

See NSR Workshop Manual at C-40. 

The modeling demonstration included a 100 m x 100 m receptor grid extending only to 2 

km :from the proposed MS Si Facility site. However, a fine receptor grid was not provided in all 

45 Note that only one of these sources was a significant emitter ofS02• 

46 See 40 C.F.R. Ch. I, pt. 51, Appx. W, table 8-2, at 571 (July 1, 2011 ed.), available at 

http://www.gpo.gov/fdsys/pkg/CFR-20 I 1-title40-vol2/pdf/CFR-20 I I -title40-vol2-part5 I -appW.pdf 
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areas ofNAAQS violation and where contribution of the facility exceeded the SIL. For N02 and S02, violations and contribution exceeding the SIL extended beyond the limit of the coarse 
receptor grid (i.e., 2,000 m spacing to 50 km from the facility). Therefore, the receptor network was not sufficient to estimate the highest concentrations and possible violations of a NAAQS or 
a PSD increment. 

5. The MS Si Culpability Analysis 

If there is a modeled NAAQS violation, a culpability analysis must show that the facility 
did not contribute significantly to any violation. See NSR Workshop Manual at C-52. Stated 
another way, this demonstration must be performed for each violation that occurs at each 
location (i.e., combination oftime and location). 

In contrast, when violations ofthe NAAQS were found, the MS Si PSD Permit Modeling Report at 3-9 stated that the culpability analysis involved modeling of facility contribution at a 
few receptors "downwind" of existing sources. Consequently, the culpability analysis is 
inadequate since the facility contributions at each violation (in time and location) are not 
considered. As such, the culpability analysis presented in the Modeling Report fails to establish that the MS Si Facility does not contribute to a NAAQS violation. 

The inadequacies of the culpability analysis are particularly important since the Modeling Report suggests that the MS Si Facility does not contribute to a violation of the NAAQS when 
allowable emissions are used for two nearby sources. See Modeling Report at 3-9. However, a 
proper culpability analysis (i.e., the use ofMAXDCONT in AERMOD) shows that the MS Si 
facility will certainly contribute to an S02 violation if allowable emission rates are used for 
nearby sources in accordance with EPA's Guideline on Air Quality Models, supra fn.46. 

F. MS Si PSD Permit Air Quality Analysis Was Inadequate 

The MS Si PSD Permit air quality analysis contains inadequacies relating to the 
following: 

• Background ambient concentration; 
• Nitrogen Dioxide (N02); 
• Particulate Matter (PM2.s); 
• Sulfur Dioxide (S02); 
• Ozone Impact Analysis; and 
• Preconstruction Monitoring. 



Ms. Jeaneanne Gettle 
US EPA, Region 4 
Deputy Director, Air, Pesticides and Taxies Management Branch 

Mississippi Silicon PSD Permit Deficiencies 

April/, 2014 
Page 29 of35 

1. Background Ambient Concentration 

No pre-construction monitoring of background ambient concentration was undertaken for 

any pollutant as part of the MS Si Facility air quality analysis. The applicant argued that 

"sufficient ambient monitoring is being conducted, and would be deemed representative thus no 

preconstruction monitoring will be required." Modeling Report at 2-5. However, in some cases 

the monitors selected for estimation of the background ambient concentration were located 

within Mississippi only. This approach ignored closer, more appropriate monitors located in 

Alabama and Tennessee, as discussed below. 

2. Nitrogen Dioxide (N02) 

The N02 monitor selected for the analysis is located in Pascagoula, MS, a city on the 

Gulf Coast, approximately 305 miles south of the proposed MS Si Facility site. No justification 

was provided as to how or why this distant monitor could be considered representative of the 

proposed MS Si Facility site. Notably, the 1-hour design value is 34 ppb for the Pasagoula, MS, 

N02 monitor. Moreover, three other monitors in Tennessee- all closer to the proposed MS Si 

Facility site, ranging from 129 to 215 miles away- were not utilized in the air quality analysis. 

Two of these monitors report concentrations higher than the selected monitor. The closest, in 

Nashville, Tennessee, reports a 1-hour value over 9 ppb (17 j..lg/m3
) higher than the selected 

value. 

Axiomatically, an increase of this magnitude in the background ambient concentration of 

N02 used in the cumulative analysis would greatly increase the area over which N02 violations 

occur, and increase the likelihood that the proposed MS Si Facility will contribute significantly 

to a violation ofthe 1-hour N02 NAAQS. The MS Si Facility air quality analysis for N02, which 

fails to utilize data from more appropriate N02 monitors is therefore inadequate, and plainly so. 

3. Particulate Matter (PM2.s) 

The PM2.s background concentration used in the cumulative analysis (i.e., 9.65 j..lg/m3 

annual) is based on the average of two Mississippi monitors (viz., Hernando in Desoto County, 

and Grenada in Grenada County), which are 95 and 112 miles from the proposed MS Si Facility 

site, respectively. Again, other monitors closer to the proposed MS Si Facility site- eight 

monitor locations with complete data- were not utilized in the air quality analysis. 

Concentrations at these monitors ranged from 8.6 to 10.7 j..lg/m3 annual. The closest (Muscle 

Shoals, AL) is only 25 miles to the east and is located in a rural, low-density residential area 

similar to the proposed site that reports a PM2.s concentration of9.9 j..lg/m3 annual. The second 

closest monitor (Tupelo, MS) is 45 miles away, and reports 10.6 j..lg/m3 annual. No justification 

was provided as to how or why the two selected monitors could be considered more 
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representative of the proposed MS Si Facility site than the many closer monitors, or why an average of two monitors is considered conservative under the circumstances. 

Moreover, an increase of only 0.55 llg/m3 (annual) in the background ambient 
concentration used in the cumulative analysis would result in violations of the NAAQS. Together with corrections of deficiencies identified above, the use of the closest monitor would trigger violations of the annual PM2.s NAAQS. The MS Si Facility air quality analysis for PM2.s is therefore inadequate. 

4. Sulfur Dioxide (S02) 

The S02 monitor selected for the analysis is likewise located in Pascagoula, MS, a city on the Gulf Coast, approximately 305 miles south ofthe proposed MS Si Facility site without any justification given as to why this monitor would be considered representative of the MS Si Facility site. The 1-hr design value is 27 ppb. Again, there are other monitors closer to the proposed MS Si Facility site- five monitors in Tennessee and Alabama- with complete data that are less than 200 miles from the proposed MS Si Facility site. Reported concentrations range from 11.7 to 53.7ppb (1-hr). The average concentration reported by the monitors within 200 miles is 40.8 ppb. 

Without the improper reduction of nearby source emission rates to actual levels as opposed to allowable as discussed in section F.3, supra, the MS SI Facility as currently permitted will contribute significantly to a violation of the S02 1-hr NAAQS. In addition, an increase in the background ambient concentration of S02 - which is more representative of the proposed MS Si Facility site- is likely to increase both the frequency and severity of these S02 violations. The MS Si Facility air quality analysis for S02 is therefore inadequate. 

5. Ozone Impact Analysis 

A net emissions increase of 1 00 tons per year or more of volatile organic compounds ("VOCs") or NOx requires an ambient impact analysis for ozone, including the gathering of ambient air quality data. The proposed MS Si Facility as currently permitted will emit more than 100 tpy ofVOCs and NOx. See Modeling Report at Table 4-5. The MS Si PSD Permit ozone impact analysis is deficient because it is based on information that is not representative of the proposed MS Si Facility site. 

The MS Si PSD Permit ozone impact analysis is based on an ambient ozone background concentration of74 ppb, compared to the 8-hr NAAQS of75 ppb, so there is little room for uncertainty in this ozone impact analysis. Yet the MS Si air quality impact analysis for ozone relies on the change in ozone level based on VOC/NOx emissions in the State of Wisconsin. No 
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scientific justification was provided as to how or why the Wisconsin VOCINOx emissions data 

could be representative of meteorological conditions or ambient conditions in Tishomingo 

County, Mississippi. The MS Si ozone impact analysis is therefore inadequate. Indeed, in light 

of the high ambient ozone background concentration, absent a site specific analysis conducted at 

the proposed location of the MS Si facility, the ozone impact analysis must be presumed 

inadequate and deficient. 

6. Preconstruction Monitoring 

Apparently due to the applicant's difficulty identifying background ambient monitoring 

data that were representative of the site, monitors up to 300 miles away were selected in lieu of 

preconstruction monitoring. The applicant provided no justification, however, for the selection 

of a monitor some 300 miles away over numerous, much closer monitors with complete datasets. 

We doubt the applicant can demonstrate that a monitor so far away may be considered 

representative of conditions at the proposed site, particularly where many closer monitors exist. 

Moreover, we note that there is considerable variability in concentrations reported by all of these 

monitoring stations, such that it would be more appropriate to conduct preconstruction 

monitoring to identify reliable values of background ambient concentration for input into MS Si 

Facility air quality analyses. 

G. The MS Si PSD Permit Contains Unenforceable Permit Conditions 

The MS Si PSD Permit contains unenforceable permits conditions that do not assure 

compliance with emission limitations or compliance with NAAQS and AQRV s at Class I areas 

including the Sipsey Wilderness Area in Alabama. In this regard, the NSR Workshop Manual at 

B-56 states: 

BACT emission limits or conditions must be met on a continual 

basis at all levels of operation (e.g., limits written in 

pounds/MMbtu or percent reduction achieved), demonstrate 

protection of short term ambient standards (limits written in 

pounds/hour) and be enforceable as a practical matter (contain 

appropriate averaging times, compliance verification procedures 

and recordkeeping requirements). (Emphasis supplied.). 

Here, the MS Si PSD Permit term III-54 does not limit emissions in a manner that is 

enforceable as a practical matter, because coal usage (MS Si PSD Permit term III-11), and 

silicon production beyond the manufacturer's specifications for the planned SAFs (MS Si PSD 

Permit term III -1 ), are allowed elsewhere in the permit. In addition, MS Si PSD Permit term III-

25 establishes a S02 BACT limit of 52.0 lbs/ton of silicon produced that apparently may be 
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waived by the permittee whenever deemed technically infeasible (presumably at the discretion of the permittee). MS Si PSD Permit term III-25 for S02 provides: 

BACT: 52.0 lbs/ton (averaged over a 3-hour period) of Silicon 
produce; and Utilization of Low Sulfur Content Material (where technically feasible). (Emphasis supplied.). 

As discussed in section A.2, supra, this permit term evidences that review of technical feasibility issues in the BACT analysis did not set a BACT limit and that the matter is still a variable impacting the allowable emissions limitation under the current MS Si PSD Permit. Moreover, the cost of low sulfur coal material is expressly identified as a consideration in determining technical feasibility in the MS Si PSD Permit S02 BACT analysis. Axiomatically, technical feasibility should have been determined in the BACT analysis and is not an appropriate modifying factor to be included as a basis for potential relief from a permit limitation in the MS Si PSD Permit. In essence, MS Si PSD Permit term III-25 implies that a S02 BACT limitation is not definitively established and may be waived by the permittee based on economic considerations. 

Any permit limitation can legally restrict potential to emit if it 
meets two criteria: 1) it is federally enforceable as defined by 40 
C.P.R. Sections 52.21(b) (17), 51.165(a) (1) (xiv), 51.166(b) (17), 
i.e., contained in a permit issued pursuant to an EPA-approved 
permitting program or a permit directly issued by EPA, or has been 
submitted to EPA as a revision to a State Implementation Plan and 
approved as such by EPA; and 2) it is enforceable as a practical 
matter. The second criterion is an implied requirement of the 
first criterion. A permit requirement may purport to be 
federally enforceable, but, in reality cannot be federally 
enforceable if it cannot be enforced as a practical matter. 
(Emphasis supplied.).47 

The S02 emission limit in the MS Si PSD Permit, therefore, is not enforceable as a practical matter. Any reliance on the S02 emission limitation to assure compliance with NAAQS and AQRV is arbitrary and capricious or otherwise not in accordance with the Act. 

47 Guidance on Limiting PTE in NSR Permitting at 2. 
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H. Inadequate Consideration of MS Si Facility Impacts On Air Quality 

Related Values of Class I Areas 

As noted above, two Class I areas, the Sipsey and Mingo wilderness areas, are located 

within 300 miles of the proposed MS Si Facility site. The air dispersion modeling analyses 

evaluated the Class I SILs, visibility impairment and sulfate and nitrate deposition impacts. 

Based on the modeling, emissions of S02 were predicted to exceed the 3-hour and 24-hour SILs 

in Sipsey at least. These significant impacts generally indicate the need to perform a cumulative 

PSD Class I area increment assessment, whereby the impacts of existing sources of S02 on 

Sipsey will be evaluated to ensure that Class I increments for Sipsey are not exceeded 

(reference). MS Si has failed to conduct such a cumulative impact assessment. Its analysis of 

the proposed facility's impacts on the AQRVs at Sipsey is therefore inadequate. 

CONCLUSION 

As elaborated above, the MS Si PSD Permit contains significant deficiencies under every 

factor identified in the Procedures for EPA to Address Deficient NSR Permits Guidance. 

Consequently, the MS Si PSD Permit fails to identify all applicable emission limitations

including, inter alia, an appropriate site-specific MACT standard to address HAP emissions -to 

the detriment of the region's air quality and the integrity of the PSD program. More troubling 

still, many of these permit deficiencies were raised by EPA Region 4 in its written 

correspondence to MDEQ but were not adequately addressed in MDEQ's and MS Si's responses 

or in the final MS Si PSD Permit, as issued. 

EPA action to address the defects in the MS Si PSD Permit must not be deferred until 

issuance of the Title V operating permit for the MS Si Facility, as that likely will not take place 

until the fall of2017 at the earliest (assuming that the MS Si Title V Permit is issued in 

accordance with the deadline in section 503(c) of the Act), long after the proposed MS Si 

Facility has commenced operations and emitted air pollution including HAPs without 

appropriate pollution control equipment. Moreover, as noted in section B, supra, any future 

BACT determination will then be based on retrofit costs rather than on new construction costs. 

Finally, EPA must be mindful that although primary responsibility for administration of 

the Clean Air Act in Mississippi has been delegated to MDEQ, ultimately, EPA remains 

responsible for ensuring that MDEQ's administration of the Act meets the minimum 

requirements of the Act including, inter alia, public participation requirements per section 160(5) 

and 165(a)(2) ofthe Act, review by Affected States per section 126(a)(l) of the Act, and 

protection of ambient air in downwind states per section 11 O(a)(l )(D) ofthe Act. 
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Wherefore, GMI respectfully requests that EPA direct MDEQ to reopen the public 
comment period in order that all deficiencies of the MS Si PSD Permit may be addressed and 
rectified. Should MDEQ refuse to do so, GMI petitions EPA, in the alternative, to initiate 
enforcement actions against the permittee and/or MDEQ to cease construction of the MS Si 
Facility until the public participation requirements of the Act and all other federal and state 
regulatory requirements are met in accordance with EPA's long-standing NSR enforcement 
guidance, and a lawful PSD permit is issued. 

We would welcome the opportunity to discuss these concerns with EPA Region 4 in even 
greater detail. Please do not hesitate to contact us if you have any questions regarding the MS Si 
PSD Permit deficiencies outlined above or if we may otherwise be of assistance. Thank you for 
your consideration. 

Very truly yours, 

/s/ 

Joseph M. Santarella Jr. 
Susan J. Eckert 

Counsel for Globe Metallurgical, Inc. 

Cc: Beverly Banister (EPA Region 4, Director of Air, Pesticides, and Toxics Division) 
Honorable Roger H. Bedford, Jr. (Alabama State Senate) 
Heather Ceron (EPA Region 4, Chief of Air Permits Section) 
Scott Davis, Esq. (EPA Region 4) 
LanceR. LaFleur (ADEM, Director) 
Steven M. Lohr (USFS) 
Janet McCabe (EPA, Acting Assistant Administrator ofthe Office of Air and Radiation) 
Gina McCarthy (EPA, Administrator) 
Honorable Greg J. Reed (Alabama State Senate) 
Honorable Quinton Ross (Alabama State Senate) 
Honorable Hank Sanders (Alabama State Senate) 
Heather McTeer Toney (EPA Region 4, Regional Administrator) 
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STATE OF MISSISSIPPI 
PHIL BRYANT 
GOVERNOR 

MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 

Ms. Beverly Bannister 

Environmental Protection Agency 

Region IV 

Atlanta Federal Center 

61 Forsyth Street 

Atlanta, GA 30303-8960 

GARY C. RIKARD, EXECUTIVE DIRECTOR 

March 19, 2015 

RE: Mississippi Silicon 

Dear Beverly, 

Enclosed please find one portable hard drive which contains an electronic copy of air 

modeling regarding Mississippi Silicon, LLC (MS Silicon). MDEQ, pursuant to its primary 

permitting authority under its EPA approved SIP, issued a Prevention of Significant 

Determination (PSD) Permit toMS Silicon on November 27, 2013. Since that time, in response 

to certain Congressional inquiries, MDEQ has worked with EPA to provide responses to the 

questions which have been raised. 

The attached response contains modeling files developed by MDEQ under contract with 

an independent third party to address the questions on the air quality analysis contained in the 

permit application. The most appropriate data available should always be selected for use in 

modeling analyses. Invariably, personal professional judgment will be required in the selection 

of the appropriate data sets used in the modeling. The additional modeling files are included not 

to imply that the air quality analysis included in the application was deficient but solely to 

satisfy the inquiries related to the permit. The same conclusion is drawn trom this modeling as 

with earlier models, i.e., the project permitted emissions will not cause or contribute to an 

cxceedance of the NAAQS or PSD increments. 

In addition to the information provided on the portable hard drive, MDEQ provides the 

following information in response to an email dated December 12, 2014, in which the Region 4 

office of the U.S. Environmental Protection Agency provided additional comments regarding 

LEGAL DIVISION 
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MDEQ's September 4, 2014, response to the "MS Silicon Outstanding Air Quality Impact 
Assessment" questions provided in your correspondence to Maya Rao, Director. Air Division. 
dated July 16, 2014. EPA Region 4 also commented on MDEQ's response to questions involving 
plant roads, material handling and storage. Following is MDEQ's response to EPA Region 4 
comments. EPA Region 4's original comment is restated in bold type followed by MDEQ's 
response in italics. 

Plant roads, material handling and storage 

Best management practices (BMP) arc indicated as the methods for controlling 
emissions from bulldozing storage areas, vehicle road traffic, vehicle transport of 
raw product, and wind erosion from coal/wood/quartz/slag storage. Please provide a 
detailed technical justification for the selection of these unusually high control 
efficiencies for the BMPs which includes an explanation of how the control 
efficiencies will be reached. 

MDEQ Response: As stated in our September 4. 2014 response, BMP .f(n· the various 
.fitgitive type emission sources associated with the M) Silicon facility will utilize various 
practices includin~ a) inclusion <~f 3-sided ·winds·creen barriers (where technical 
feasible), b) use <~{chemical stabilization and/or watering to reduce visible emissions and 
the development of a jz1~itive dust control plan to minimize PM emissions. The fitgitive 
dust control plan is to include such control techniques as controlling with water, dust 
suppressants, wind screens, vehicle speed reduction and vacuuming or sweeping <~f 
facility roads, as required The control efficiency!technolof.,ry in/(Jrmation provided by A1S 
Silicon was based on available guidance on ·what levels <~l control (and control 
efficiencies) can be reasonably anticipated for certain types <~f emission units and 
pollutants. This type of in.fhrmation was obtained .fi'om federal guidance documents. 
published literature, permittin~ a~encies, as well as information and analysis discussed 
in technical reports such as the Western Regional Air Partnership (WRAP) Fugitive Dust 
Handbook 

(ltttp://wrapair.org/forum!.ldeif/fdltlcontent/FDHandbook_ Rev_ 06.pdj). The WRAP 
Fugitive Dust Handbook addressed: 

• Factors aj}ectingji1gitive dust emissions 
• The estimation ofuncontrolledfitgitive dust emissions 
• Emission reductions achieved by control techniques forfitgitive source categories 

such as the mineral products industry, materials handling operations, 
paved/unpaved haul roads, and material storage piles; and 

• Incorporates available infi>rmation.from both the public (federal, state. and local 
air quality agencie.<;) and private sectors that address options to reduce .fitgitive 
dust emissions. 



\ 

The methods for estimation r~{dust emissions rely primarily on EPA's AP-42 with 

re{erences to alternative methods adopted by state and local control agencies. A list (~l 
.fitgitive dust control measures that have been implemented byjurisdictions designated by 

the U.S. EPA as nonattaimnent.fhrfederal PM111 standards are presented in the table 

below: 

-

Source Categmy Control Measure Published PM;o Control 
EfjiciencJl 

Material Handling Implement wet suppression 50-90% 
3-sided enclosure around 75% 
storage piles 
Covered storage pile 1;\'ith a 90% 
tarp during high >vinds 

Pr.l\'ed Roads Sweeping 4-- 26% --
Minimize trackout 40-80% 
Remo1•e depositsfi·om road >90% 
as soon as permitted 

Unpaved Roads Limit vehicle speed to 25 -14% 
mph 

--
Apply >Vater 10 - 74% 
Apply dust suppressant 84% 

-----
Pave surface >90% 

Mineral Products lndustt:v Cyclone 68-79% 
Wet Scrubber 78---98% 
/<{tbric Filter 99-99.8% 
Electrostatic Precipitator 90- 99.5% 

Wind Erosion (agricultural, Plant trees or shrubs as a 25% 
open area, and storage wind break 
piles) Create cross->vind ridges 24- 93% 

Erect art(ficial wind 4 -88% 
barrier.•; 
Apply dust suppressant or 84% 
gravel 
Revegetate; apply cover 90% 
crop 
Watering 90% 

--------

To fitrther clar(fy, the Dust Control Plan will ident(fj; the t_J,pe and location of each 

fitgitive dust source at the fhcility and describe all ~f the dust control measures to be 
implemented This plan shall include the conditions when .specific dust suppression 

activity will he implemented, the .fi"equency ~{dust suppression activities, and the record\· 

(including, but not limited to, inspections, routine maintenance, list (~lroutine scheduled 

dust suppression activity - watering, treating, cleaning, etc.) (~l those dust suppression 
activities. In the event l~{excessive dust emissions or spillage, immediate action/clean-up 



·will he required. Afier control measures are taken, a follow-up observation shall he 
perfi.Jrmed to ensure the efFectiveness (~[the control measures. 

Records and any other supporting documents to demonstrate compliance H'ilh the Dust 
Control Plan must be maintained. 

Once submitted, MDEQ will review and approve, conditionally approve, or disapprove 
the Dust Control Plan. A copy of the Plan will be retained on-site and he made available 
upon request by MDEQ personnel. The provisions and procedures ofthe Plan are subject 
to change should MDEQ find fi1gitive dust management practices do not meet 
requirements and/or permitted emission limits are not being met. Any revisions to the 
Dust Control Plan must he submitted to MDEQ.for approval. 

If you have any questions about this information or require additional information, please 
contact me at 60 I -961-5369. 

DJII:dac 

Enclosure 

Sincerely, 

Donna J. Hodges 
Senior Counsel 

I 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

The Honorable Roger H_ Bedford Jr. 
Alabama Senate 
P.O. Box 370 
Russellville, Alabama 35653 

Dear Mr. Bedford: 

DEC 1 7 2014 

Thank you for your September 11, 2014, letter expressing your concerns regarding the ongoing 
construction ofthe Mississippi Silicon facility. You also wanted to know what action the U.S. 
Environmental Protection Agency would take and when we would take such action. 

On September 10, 2014, our Air Permits Section received a response from the Mississippi Department 
of Environmental Quality (MDEQ) regarding the comments we made to them related to the air quality 
analysis that was completed for the proposed project. After our technical review of this information, we 
held teleconferences with Mississippi Silicon and MDEQ on October 16th and 21 51

• During these calls, 
we had meaningful discussions concerning issues related to the Company's air quality modeling and 
responses from MDEQ to address the EPA's comments on that modeling. We have also had additional 
discussions with our EPA Office of Air Quality Planning and Standards as part of our review. All of 
these calls have been productive and we are continuing to discuss our outstanding concerns. We have 
requested additional data and after reviewing all of this information, will be able to consider all of our 
options for taking any appropriate next steps. 

If you have questions or need additional information from the EPA, please contact me or Heather Ceron, 
Chiefofthe Air Permits Section, at (404) 562-9185. 

cc: Jerry Beasley, MDEQ 
Elliott Bickerstaff, MDEQ 

Sincerely, 'led 
Jw ~eer Toney 

"'& · Regional Administrator 

Internet Address (URL) • http:l/www.epa.gov 
Recycled/Recyclable • Printed wHh Vegetable Oil Based Inks on Recycled Paper (Minimum 30% Poslconsumer) 





Robinson, Donna 

From: 
Sent: 
To: 
Cc: 

Subject: 

Hi Bonnie, 

Jackson, Bill -FS <bjackson02@fs.fed.us> 

Monday, October 28, 2013 11:30 AM 

Bonnie_Morgan@deq.state.ms.us 

Anderson, Bret A -FS; Pitrolo, Melanie -FS; Bond, Meredith <meredith_bond@fws.gov> 

(meredith_bond@fws.gov); Krivo, Stan 

RE: FW: Initial response to the proposed MS Silicon, LCC permit 

Here is a draft of what I am suggesting at this time, though my Agency may want to offer additional changes at a later 

date: 

111.55: For Emission Point AA-201 (Submerged Arc Furnaces), the permittee can formally request removal of the 

restriction on the number of Submerged Arc Furnaces that can operate at any given time. To request elimination of this 

restriction, the permittee must submit a demonstration to the MDEQ, EPA, and the FLM that operation of 3 or 4 

Submerged Arc Furnaces would not cause or contribute to a violation of the National Ambient Air Quality Standards 

(NAAQS), or exceed the visibility thresholds or deposition analysis thresholds (DAT) for Sipsey Wilderness or Mingo 

National Wildlife Refuge (both are federally mandated Class I areas). The applicant will follow EPA's Appendix W 

requirements and the 2010 Federal Land Managers' Air Quality Related Values Workgroup (FLAG) document for 

conducting an air quality impact evaluation to Class II and Class I areas, respectively. Operation of 3 or 4 Submerged Arc 

Furnaces at any given time can only occur after formal approval from the MDEQ. Any request for elimination of this 

restriction must be provided by the permittee in writing to the MDEQ no later than 180 days prior to operation of the 3 

or 4 Submerged Arc Furnaces simultaneously. 

(Ref.: PSD Construction Permit Issued Issuance Date) 

Thanks so much for the discussion on this topic. 

Best regards, 

Bill Jackson 

Air Resource Specialist 

USDA Forest Service 

160A Zillicoa Street 

Asheville, NC 28801 

Email: bjackson02@fs.fed.us 

Office phone#: 828-257-4815 

-----Original Message-----

From: Bonnie_Morgan@deq.state.ms.us [mailto:Bonnie_Morgan@deq.state.ms.us] 

Sent: Monday, October 28, 2013 10:36 AM 

To: Jackson, Bill -FS 
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Cc: SteveFrey@KennedyJenks.com 
Subject: Re: FW: Initial response to the proposed MS Silicon, lCC permit 

Hi Bill, I understand why you had a strong reaction and that certainly wasn't my intent. I think I had an oversight when developing this condition. I should have inserted EPA and FlM review. How does this sound. I've balded the language that I thought might help. If you have any suggestions to this, please let me know. We can certainly discuss it further. Please forgive. Thanks! 

111.55: For Emission Pint AA-201 (Submerged Arc Furnaces), the permittee can formally request removal of the restriction on the number of Submerged Arc Furnaces that can operate at any given time after approval from MDEQ, EPA and the FlM. To request elimination of this restriction, the permittee must submit a demonstration to the MDEQ, EPA, and FlM, that operation of the 4 Submerged Arc Furnaces would not cause or contribute to a violation of the National Ambient Air Quality Standards (NAAQS) following EPA's Appendix W requirements for conducting an air quality impact evaluation. 
Operation of 4 Submerged Arc Furnaces at any given time can only occur after formal approval from the MDEQ, EPA, and FlM. Any request for elimination of this restriction must be provided by the permittee in writing to the MDEQ, EPA, and FlM no later than 180 days prior to operation of the 4 Submerged Arc Furnaces simultaneously. (Ref.: PSD Construction Permit Issued Issuance Date) 

Bonnie Grey Morgan 
Metals and Metal Manufacturing Branch 
Environmental Permits Division 
Office of Pollution Control 
Mississippi Department of Environmental Quality 
(601) 961-5784 
Physical Address: 515 Amite Street, Jackson, MS 39201 Mailing Address: P.O. Box 2261, Jackson, MS 39225 

From:"Steve Frey" <SteveFrey@KennedyJenks.com> To:<Jacqueline_Evans@deq.state.ms.us>, <Bonnie_Morgan@deq.state.ms.us>, 
Date:10/25/2013 12:42 PM 
Subject:FW: Initial response to the proposed MS Silicon, lCC permit 

The intent of this condition was to include evaluation of both criteria air pollutants, as well as Class I visibility. The permit condition could be revised to reflect that situation. Also we do have results for four SAF which we could also share with the MDEQ and Class I manager. I did not want to cause any additional delays prior to the permit going to public notice. 

Please let me know your thoughts 

Steve 
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Steven Frey 

Manager Air Quality 

Kennedy/Jenks Consultants 

1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

Office Phone: 847-278-7705 

Email: stevefrey@kennedyjenks.com 

From: Jackson, Bill -FS [mailto:bjackson02@fs.,fed.us] 

Sent: Friday, October 25, 2013 12:18 PM 

To: Jacqueline_Evans@deq.state.ms.us 

Cc: Anderson, Bret A -FS; Steve Frey; Krivo.Stanley@epamail.epa.gov; Thurmond, Dagmar -FS; Bond, Meredith 

<meredith_bond@fws.gov> (meredith_bond@fws.gov); Pitrolo, Melanie -FS 

Subject: Initial response to the proposed MS Silicon, LCC permit 

Dear Jackie, 

We are making good progress on completing our review of the Class I atmospheric dispersion modeling analysis for the 

proposed Mississippi Silicon, LCC facility. To date, we have focused on the 2001 modeling results and have confirmed 

the input values for CALPUFF, POSTUTIL, and CALPOST do match the values in our Reviewer's Guide document. Our final 

step is to make sure the emission rates used in CALPUFF match those reported for the simultaneous operation of two 

Arc Furnaces. 

We have also taken a look at the draft permit prepared by your agency and I am very concerned with item 111.55 (page 

18, and see at the bottom of this 

email) and recommend that it be removed. As it is currently written, this permit condition could increase daily 

emissions without doing an adequate AQRV analysis for Sipsey Wilderness. It is my opinion that if this permit condition 

were implemented then it would circumvent the PSD process regarding protection for the Air Quality Related Values at 

Sipsey Wilderness and may result in an adverse impact if more than two of the Submerged Arc Furnaces are operated 

simultaneously. 
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If the permit condition (111.55) is not removed then I believe the current CALPUFF analysis should be modified with emissions occurring simultaneously from all four of the submerged Arc Furnaces. I look forward to this issue being resolved before we begin the technical briefing for the Federal Land Manager for Sipsey Wilderness. Please let me know if you would like to have a conference call with Bret Anderson and myself early next week to discuss this matter further. 

Best regards, 

Bill Jackson 

Air Resource Specialist 

USDA Forest Service 

160A Zillicoa Street 

Asheville, NC 28801 

Email: bjackson02@fs.fed.us 

Office phone#: 828-257-4815 

111.55: For Emission Pint AA-201 (Submerged Arc Furnaces), the permittee can formally request removal of the restriction on the number of Submerged Arc Furnaces that can operate at any given time. To request elimination of this restriction, the permittee must submit a demonstration to the MDEQ that operation of the 4 Submerged Arc Furnaces would not cause or contribute to a violation of the National Ambient Air Quality Standards (NAAQS) following EPA's Appendix W requirements for conducting an air quality impact evaluation. Operation of 4 Submerged Arc Furnaces at any given time can only occur after formal approval from the MDEQ. Any request for elimination of this restriction must be provided by the permittee in writing to the MDEQ no later than 180 days prior to operation of the 4 Submerged Arc Furnaces simultaneously. (Ref.: PSD Construction Permit Issued Issuance Date) 

This electronic message contains information generated by the USDA solely for the intended recipients. Any unauthorized interception of this message or the use or disclosure of the information it contains may violate the law and 
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MS Silicon Call w/United Steel Workers (USW) representatives 
March 4, 2014, 11:30 am -12:15 pm 

EPA Participants: 
Beverly Banister (by phone) 
Jeaneanne Gettle 
Scott Davis 
Heather Ceron 
Katy Lusky 
Brenda Johnson 
Stan Krivo 
John Calcagni (by phone) 
Eric Triplett 

Summary of Concerns from USW I Attorneys/Consultant: 

USW Participants: 
Roxanne Brown (USW) 
Diane Heminway (USW) 
Joe Santarella (Attorney) 
Susan Eckert (Attorney) 
Walter Koucky (Consultant) 
Mike Wright (USW) 

USW (Roxanne) is representing the concerns of clients from a competing facility located near Selma, Alabama 
(Globe Metallurgical, Inc). 

Roxanne (USW) highlighted the main concerns with the MS Silicon project as: 
1. Potential environmental impacts in the surrounding community and neighboring states 
2. Unfair competitive advantage b/c of poor permitting by MDEQ 
3. The bulk ofEPA submitted comments (e.g., BACT, modeling, etc.) were not addressed by the state 
4. MDEQ's failure to respond to comments could lead to national permitting procedure issues 

Joe (Attorney) detailed some of their concerns (based on very limited review time): (1) in general, the bulk of 
EPA's comments were not addressed on BACT analysis (sets a significant negative precedent for BACT), 
modeling, potential to emit, and practical enforcement; and (2) with the MS DEQ's public notice procedures 
(i.e., "deliberate" pattern by MDEQ to not follow procedures), including: 
1. Failure to publish public notice in paper located within project area (location of paper for public notice was 

too far (60 miles) from affected area), 3 other newspapers within Tishomingo County, MS not used 
2. Failure to provide a full 30 day public comment period 
3. Failure to make all documents available to the public in a timely, reasonable and accessible manner 
4. Public library was located too far from affected area/location 
5. Failed to provide opportunity for public to request a public hearing 
6. Public notice couldn't identify opportunity for public hearing due to paper location (#1 above). 

Walter (Consultant) detailed some of their preliminary technical concerns (based on very limited review time) 
with the MS Silicon Permit: 
1. Permit production limits (84,000 TPY of product) are inconsistent with manufacturer's information USW 

collected on the annual capacity of each furnace (their manufacturer information relayed is 2 furnaces have 
33,000 TPY capacity total) 

2. Permit limits operation to only 2 furnaces at one time, but emissions (TPY) and production limits are based 
on 4 furnaces. Concerns with the ability to remove the above 2 furnace operating limitation from the permit. 
Called this "classic sham permitting" as it was inconsistent with the physical capacity of the facility. 

3. Applicant didn't take into account "secondary" GHG emissions that would have occurred at the offsite 
power plant, if electricity is purchased to power furnaces. 

4. Identified many of the same technical concerns that EPA included as comments in our various letters to 
MDEQ such as: eliminating controls as technically infeasible when cost was the underlying issue, rejection 
of waste heat recovery to reduce GHG emissions, etc ... 



MS Silicon Call w/United Steel Workers (USW) representatives 
March 4, 2014, 11:30 am -12:15 pm 

5. Identified BACT concerns with PM2.5 analysis and concerns with the lack of condensable and precursor 

consideration. 
6. Indicated modeling was deficient based on what they have reviewed (failure to consider emissions properly 

leads to deficient modeling). Failed to look at or address HCl emissions and condensable/secondary PM2.5• 

Joe (Attorney) - Conclusions: 
USW requests that EPA re-open the public notice and comment period for MS Silicon (per 40 CFR part 

124.14). 

After hearing their concerns, Jeaneanne indicated EPA would take their comments under consideration and 

discuss the situation with MDEQ and decide on a path forward. 

USW will forward more comprehensive written comments (via email) to EPA as soon as their consultant 

(Walter) has had a chance to fully review the permit and supporting information for the project. 

EPA provided USW with the email contact information for Jeaneanne Gettle, Scott Davis, and Heather Ceron. 

EPA also committed to USW's request to re-convene on another call after we have had an opportunity to review 

their concerns. 



Krivo, Stan 

From: Krivo, Stan 
Sent: 
To: 

Wednesday, December 10, 2014 11:19 AM 
Davis, Scott 

Subject: FW: MS Silicon - Remaining Air Quality Modeling Issues 

Categories: Record Saved - Shared 

Scott, 

This is a follow up to our discussion and for use in discussions with Beverly . 
... sjk 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 

From: Krivo, Stan 
Sent: Wednesday, December 10, 2014 7:51AM 
To: Jacqueline Evans 
Subject: FW: MS Silicon- Remaining Air Quality Modeling Issues 

Second Attempt 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 

From: Krivo, Stan 
Sent: Wednesday, December 10, 2014 7:49AM 
To: Jacqueline Evans- MS DEQ (Business Fax) 
Subject: MS Silicon- Remaining Air Quality Modeling Issues 

Jackie, 

The following provides a follow up to Monday's {8 December) conference call on the MS Silicon remaining outstanding 
air quality impact assessment issues. This is provided to help clarify some of the concerns discussed in our call. 

Our below comments, which following the original issues and questions provided in EPA's 14 July 2014 letter, 
summarizes our evaluation of MDEQ provided responses. Some of the original issues/concerns have been resolved 
{Identified by asterisk) but others remain unresolved. 
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I hope this helps in your effort to address the remaining concerns with the air quality modeling for the MS Silicon permit. 
Thanks ... sjk 

EPA's Review Comments on MDEQ's 4 September 2014 Responses toMS Silicon Outstanding Air Quality Impact 
Assessment Questions from EPA 

1) Exclusion ofFugitive and Volume Emission Sources 

According to the November 22, 2013 "Addendum #2 Updated Air Quality Impact Evaluation (Criteria 
Air Pollutants)," MS Silicon eliminated fugitive emission and volume source emissions because it 
concluded that their maximum impacts will be close to or within the facilities property boundary. To 
allow assessment of the appropriateness of this elimination, MS Silicon must provide supporting 
quantitative information on the number, location, and magnitude of the emissions excluded from the 
cumulative air quality assessment (e.g., inventory of the eliminate fugitive and volume sources). 

EPA Comments 
MDEQ's response only addresses the fugitive and volume emission sources for the project (i.e., MS 
Silicon). This question concerns the other nearby sources included in the cumulative impact 
assessment. 

2) Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to compliance with 
the one hour S02 NAAQS and the one hourN02 NAAQS in the November 2013 "Addendum #2 where 
actual emissions were used. The use of actual emissions in the cumulative NAAQS compliance 
modeling is not supported by past or current practice nor by 40 CFR Part 51, Appendix W. Please 
provide a detailed technical explanation why this modelling approach was accepted by MDEQ as 
appropriate and in accordance with the current regulations, guidance, and accepted practice. 

EPA Comments 
The following provides our issues with MDEQ's use of the following references as technical 
explanations why the use of actual emissions was an acceptable and appropriate procedure in accordance 
with current regulations, guidance, and accepted practice. 

Use the March 1989 Calcagni Memorandum 
o Appendix W regulations and guidance has been updated a number of times since 

1989. Appendix W contains the current acceptable models and modeling procedures for air 
quality impact analyses supporting PSD permit applications. Calcagni's guidance would 
have been incorporated in Appendix W updates if applicable. 

o Calcagni's reference to the 1980 PSD Workshop Manual is superseded by the 1990 version 
o This memorandum contains specific requirements/limitations for appropriate use of actual 

emissions (i.e., Only applicable for annual and quarterly NAAQS and only with respect to 
annual operating factor, historical operating levels and/or operating factors will be 
representative of future conditions.). The appropriateness of these conditions have not been 
addressed or demonstrated. 

o The justification provided in the PSD permit application for use of actual emissions did not 
reference this memo. 

o There were no commitments from MEEQ or the applicant concerning the modeled actual 
emissions being representative of future emissions, to become future allowable emissions, or 
any commitments concerning the actual modeled emissions. 
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o Modeled actual 1-hour actual emissions appear to be developed from a database having only 
actual annual TPY values. Therefore, the values modeled are not appropriate maximum 
hourly rates reflective of actual emission from the past 2-years of operation. 

EPA 05/01/11 Clarification Memorandum 
o Applicant determined the appropriate other nearby emission source to include in the 

cumulative modeling analysis. This Clarification Memorandum guidance concerning the use 
of professional judgment in the selection of other emission sources was available so it must 
have been considered in the selection of other emission source. 

o This referenced memorandum is not applicable to justify the use of actual emissions. 
o The applicant did not reference this memorandum in the PSD permit application. 

Appendix W Table 8-1 
o The appropriate input emissions must take into consideration the NAAQS of concern; 

maximum daily 1-hour concentrations. 
o The footnote to Table 8-1 indicates this table provides input data requirements for SIP. Other 

input criteria may apply to new source review or PSD. 
o Table 8-2 title is "Point Source Model Emission Input Data for NAAQS Compliance in PSD 

Demonstrations." Section 8.1.2(i) states that Table 8-2 "NAAQS compliance demonstrations 
in PSD analysis should follow the emissions input data shown in Table 8-2". This table also 
contains a category of"Other Sources". 

o Modeled 1-hour actual emissions, developed from a database having only actual annual TPY 
values are not appropriate maximum hourly rates reflective of actual emission from the past 
2-years operation. 

3) Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentration exceeding ambient 
standards, and concentrations challenging these concentrations (e.g., greater than 90% of the values), 
have been modeled with 1 00-meter grid resolution: If this was not the case, please provide information 
showing the actual grid resolution and explain why this grid resolution is appropriate. Also, please 
provide an explanation of why the 1 00-meter grid resolution was not used and discuss any potential 
differences in outcome from the use of a different grid. 

EPA Comments 
Based on technical judgment and previous modeling guidance, the receptor grid resolution that 
ensures the identification of the estimated highest concentration and/or all modeled NAASQ 
exceedances is one of 1 00-meters spacing. Therefore, either all modeling grids have resolutions of 
100-m spacing or all maximum modeled impacts or those with concentrations challenging these 
concentrations (i.e. within 10% ofthe maximum concentration) should be modeled within grids of 
100-m spacing. 
The response does not clearly indicate challenging concentrations in grids oflarger spacing were 
considered in the modeled grid resolutions. 

4) Plant roads, material handling and storage 

Best management practice (BMP) are indicated as the method for controlling emissions from bulldozing 
storage areas, vehicle road traffic, vehicle transport of raw product, and wind erosion from 
coal/wood/quarts/slag storage. Please provide a detailed technical justification for the selection of these 
unusually high control efficiencies for the BMPs which includes an explanation of how the control 
efficiencies will be reached. 

EPA Comments 
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The selected control efficiencies for these MS Silicon emission sources were at or above the highest 
provided in the published data- the reason for this question. Just stating good management 
practices is not sufficient justification for these high control efficiencies. The reason the highest 
control efficiencies are appropriate should be provided. 

5) *PMz.s Impact Analysis 

Please provide the technical basis for the assumption that the baghouse will capture a majority of the 
secondary PMz.s emissions (i.e., nitrates and sulfates). Please note, that appropriate guidance for this 
evaluation is the "Guidance for PMz.s Permit Modeling", finalized in 2014. EPA does not believe that 
relying on EPA's 2010 PMz.s guidance for the assessment of secondary PMz.s emissions is appropriate. 
These are important considerations given the large project S02 and NOz emissions and a resulting PMz.s 
controlling concentration within 6% of the NAAQS concentration considering only direct emissions. 

EPA Comments 
The responses to this question do not address the PSD application provided justification for not 
addressing secondary PM2.5 emissions: the assumption that the baghouse will capture a majority of 
the secondary emissions. 
The MDEQ provided 5 alternate analyses to supporting the fact that no secondary PM2.5 assessment 
was provided in the PSD permit application. The information provided in these alternate analyses 
contained in MDEQ's response may be sufficient to replace the provided assumption that the 
baghouse would capture these emissions. These supporting analyses were not provided in the 
application or MDEQ's Preliminary Determination for this permit application. 

6) Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong procedure was 
used. The first prong consisted of modeling the project's impacts along a straight line from the project to 
the nearby source assumed to cause the violation. It was assumed that the maximum interaction between 
these sources would occur along the straight line path downwind of the other source with no 
consideration of real atmospheric conditions where plumes interact. The second prong, which is also 
addressed above in comment #2, is a cumulative NAAQS compliance assessment performed using 
actual emissions, rather than permit allowable emissions, for the facilities contributing most to the 
modeled violations. Please provide the technical basis for accepting this two-prong culpability approach 
used to demonstrate no significant project impact to all modeled NAAQS exceedances. 

EPA Comments 
The second prong of the PSD application two-pong culpability analysis deals with the previous 
question on the use of actual emissions rather than allowables. 

o The actual maximum 1-hour emissions occurring during the most recent 2 years should be 
used. The 1-hour values modeled appear to have been developed from an actual tons per year 
database which would not yield maximum actual 1-hour emissions. 

o The use of"actual" SOz hourly emissions for the TVA Colbert facility in AL resolved all 1-
hour SOz modeled NAAQS exceedances. Therefore, there were no modeled NAAQS 
violations so MS Silicon could not contribute to a modeled NAAQS exceedance. 

o Although the TVA Colbert facility's emissions are being reduced under some form of 
enforcement actions, the MS Silicon permit does not make some enforceable commitment for 
the plant's operation contingent on the Colbert plant's future emission rate or other 
operation. 

4 



o Each source's modeled actual emissions should be those associated with future plant's 
operations. An enforceable permit commitment by these plants to the modeled emissions 
would make the use of current actual maximum 1-hour emissions acceptable. 

The first prong assesses the project's impact in a limited scenario of direct line (constant wind 
direction), center line plume concentrations downwind of a nearby emission source that is assumed 
to cause the modeled NAAQS exceedance. 

o Step 1 of this assessment just provides the maximum project ambientl-hour S02 and N02 
concentrations compared to the NAAQS. This just demonstrates the project's emissions will 
not in themselves exceed the 1-hour NAAQS. 

o Step 2 compared the project's impact to the SIL. The significant impact area for the project 
1-hour S02 and N02 concentrations was 50 kilometers. 

o Step 3 was the evaluation of the cumulative impacts from S02 and N02 emission sources 
including MS Silicon and nearby sources. This resulted in maximum 1-hour S02 and N02 
concentrations much larger than the 1-hour NAAQS. 

o Use of"actual" 1-hour S02 emissions for the TVA Colbert plant resolved the S02 problem. 
o "Actual" 1-hour N02 emissions were used for both TV A Colbert and Columbia Gas 

Transmission plants with the operation of MS Silicon limited to 2 SAF units. In addition, the 
Tier 2 conversion factor (0.8) was also used. Modeling with these limitation still produced 
modeled 1-hour N02 NAAQS exceedances. An analysis determining the maximum 
concentration of two interacting sources was performed by placing receptors downwind of a 
source along a diagonal line between MS Silicon and the source. This is not a definitive 
assessment ofMS Silicon's contribution to modeled exceedances unless all receptors with 
modeled exceedances are "downwind" of this source in this same direction. 

o The final modeling using MAX COUNT option would be a definitive method of determining 
MS Silicon's contribution to all modeled violations. The input configuration for this run 
should be given (e.g., the emission sources, emission rates, conversion factor, receptor grid 
used, etc.). [Note: Need to show that the project will not have a significant contribution to 
any modeled violation. Modeling should be performed including the final configuration of 
all emission sources (e.g., with actual emissions, etc.) including all receptors with 100-m 
resolution in area with modeled violations.] 

7) Modeling Procedure for 1-Hour N02 

The use of actual emissions (see EPA questions 2 and 6, above) for the two significant nearby facilities 
reduced the number of modeled N02 violations but MS Silicon significantly contributed to some of the 
remaining modeled violations. The applicant used an 8 step process to resolve MS Silicon's contribution 
to the modeled N02 violations but only for "critical" receptors, as described in the application. This 
process does not address significant contribution by MS Silicon to all model concentrations exceeding 
the NAAQS. Please provide the technical basis for the conclusion that there are no significant project 
contributions to any modelled concentration exceeding the NAAQS. 

EPA Comments 
The response to this question referred to question 6. Therefore the comments associated with 
Question 6 are applicable to this question. 

8) *Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour S02 and N02, the statement in Section 4.2 that the 
maximum predicted N02 ambient concentrations are below the ambient air quality standards is 
unsupported and inappropriate. The results of the NAAQS compliance modeling (i.e., cumulative 
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impacts) should be used for comparison to the target values in Tables 4-1. Please provide the technical 

basis for accepting the applicant's assessment of soils and vegetation impacts. 

EPA Comments 
The provided response would answers this question if TV A Colbert S02 modeled emissions become 

enforceable. 

9) * PSD Class II Visibility Assessment 

The applicant did not include a visibility impairment assessment of the project's impact in the PSD 

Class II area (i.e., project's impact area). Please provide the technical basis for the conclusion that this 

analysis was not needed for this project. 

EPA Comments 
The provided response answers this question - no state or federal parks or airports within the 

significant impact area [Note: Visibility assessment VISCREEN should be based on maximum 

hourly emissions.] 
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1 0) * PSD Class I Area SIL Assessment 

MS Silicon's PSD Class I area (Sipsey) SOz impact assessment was greater than the SIL. A cumulative 
impact assessment was not performed based on the applicant's statement that it was not aware of any 
other significant PSD increment consuming SOz source that would impact Sipsey. The basis for this 
statement was not provided. Please provide the steps taken to identify other significant PSD increment 
consuming SOz sources that could impact the Sipsey Wilderness Area. If sources are indeed identified, 
please provide a cumulative impact assessment or the technical basis for why an assessment is not 
needed. 

EPA Comments 
The Alabama DEM 2010 assessment of the SOz increment consumption at Sipsey was provided to 
demonstrate that the PSD Class I increment will not be exceeded based on the estimated project 
impacts. 
If the 2010 Alabama DEM study is shown to be still applicable (i.e., no additional increment 
consumption since 20 I 0), than the provided additional information would be acceptable. 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 
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12/12/14 
Email to Jackie Evens MDEQ on 12/10/14 

Second Attempt 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 

From: Krivo, Stan 
Sent: Wednesday, December 10,2014 7:49AM 
To: Jacqueline Evans- MS DEQ (Business Fax) 
Subject: MS Silicon - Remaining Air Quality Modeling Issues 

Jackie, 

The following provides a follow up to Monday's (8 December) conference call on the MS Silicon 
remaining outstanding air quality impact assessment issues. This is provided to help clarify some of the 
concerns discussed in our call. 

Our below comments, which following the original issues and questions provided in EPA's 14 July 2014 
letter, summarizes our evaluation of MDEQ provided responses. Some of the original issues/concerns 
have been resolved (Identified by asterisk) but others remain unresolved. 

I hope this helps in your effort to address the remaining concerns with the air quality modeling for the 
MS Silicon permit. 
Thanks ... sjk 

EPA's Review Comments on MDEQ's 4 September 2014 Responses toMS Silicon Outstanding Air Quality 
Impact Assessment Questions from EPA 

1) Exclusion ofFugitive and Volume Emission Sources 

According to the November 22,2013 "Addendum #2 Updated Air Quality Impact 
Evaluation (Criteria Air Pollutants)," MS Silicon eliminated fugitive emission and 
volume source emissions because it concluded that their maximum impacts will be close 
to or within the facilities property boundary. To allow assessment of the appropriateness 
of this elimination, MS Silicon must provide supporting quantitative information on the 
number, location, and magnitude of the emissions excluded from the cumulative air 
quality assessment (e.g., inventory of the eliminate fugitive and volume sources). 

EPA Comments 



MDEQ's response only addresses the fugitive and volume emission sources for the 
project (i.e., MS Silicon). This question concerns the other nearby sources included 
in the cumulative impact assessment. 

2) Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to 
compliance with the one hour S02 NAAQS and the one hour N02 NAAQS in the 
November 2013 "Addendum #2 where actual emissions were used. The use of actual 
emissions in the cumulative NAAQS compliance modeling is not supported by past or 
current practice nor by 40 CFR Part 51, Appendix W. Please provide a detailed technical 
explanation why this modelling approach was accepted by MDEQ as appropriate and in 
accordance with the current regulations, guidance, and accepted practice. 

EPA Comments 
The following provides our issues with MDEQ's use of the following references as 
technical explanations why the use of actual emissions was an acceptable and appropriate 
procedure in accordance with current regulations, guidance, and accepted practice. 

Use the March 1989 Calcagni Memorandum 
o Appendix W regulations and guidance has been updated a number of times 

since 1989. Appendix W contains the current acceptable models and 
modeling procedures for air quality impact analyses supporting PSD permit 
applications. Calcagni's guidance would have been incorporated in Appendix 
W updates if applicable. 

o Calcagni's reference to the 1980 PSD Workshop Manual is superseded by the 
1990 version 

o This memorandum contains specific requirements/limitations for appropriate 
use of actual emissions (i.e., Only applicable for annual and quarterly NAAQS 
and only with respect to annual operating factor, historical operating levels 
and/or operating factors will be representative of future conditions.). The 
appropriateness of these conditions have not been addressed or demonstrated. 

o The justification provided in the PSD permit application for use of actual 
emissions did not reference this memo. 

o There were no commitments from MEEQ or the applicant concerning the 
modeled actual emissions being representative of future emissions, to become 
future allowable emissions, or any commitments concerning the actual 
modeled emissions. 

o Modeled actuall-hour actual emissions appear to be developed from a 
database having only actual annual TPY values. Therefore, the values 
modeled are not appropriate maximum hourly rates reflective of actual 
emission from the past 2-years of operation. 

EPA 05/01111 Clarification Memorandum 
o Applicant determined the appropriate other nearby emission source to include 

in the cumulative modeling analysis. This Clarification Memorandum 
guidance concerning the use of professional judgment in the selection of other 



emission sources was available so it must have been considered in the 
selection of other emission source. 

o This referenced memorandum is not applicable to justify the use of actual 
emtsswns. 

o The applicant did not reference this memorandum in the PSD permit 
application. 

Appendix W Table 8-1 
o The appropriate input emissions must take into consideration the NAAQS of 

concern; maximum daily 1-hour concentrations. 
o The footnote to Table 8-1 indicates this table provides input data requirements 

for SIP. Other input criteria may apply to new source review or PSD. 
o Table 8-2 title is "Point Source Model Emission Input Data for NAAQS 

Compliance in PSD Demonstrations." Section 8.1.2(i) states that Table 8-2 
"NAAQS compliance demonstrations in PSD analysis should follow the 
emissions input data shown in Table 8-2". This table also contains a category 
of "Other Sources". 

o Modeled 1-hour actual emissions, developed from a database having only 
actual annual TPY values are not appropriate maximum hourly rates reflective 
of actual emission from the past 2-years operation. 

3) Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentration 
exceeding ambient standards, and concentrations challenging these concentrations (e.g., 
greater than 90% of the values), have been modeled with 100-meter grid resolution. If 
this was not the case, please provide information showing the actual grid resolution and 
explain why this grid resolution is appropriate. Also, please provide an explanation of 
why the 1 00-meter grid resolution was not used and discuss any potential differences in 
outcome from the use of a different grid. 

EPA Comments 
Based on technical judgment and previous modeling guidance, the receptor grid 
resolution that ensures the identification of the estimated highest concentration and/or 
all modeled NAASQ exceedances is one of 1 00-meters spacing. Therefore, either all 
modeling grids have resolutions of 100-m spacing or all maximum modeled impacts 
or those with concentrations challenging these concentrations (i.e. within 10% of the 
maximum concentration) should be modeled within grids of 100-m spacing. 
The response does not clearly indicate challenging concentrations in grids of larger 
spacing were considered in the modeled grid resolutions. 

4) Plant roads, material handling and storage 

Best management practice (BMP) are indicated as the method for controlling emissions 
from bulldozing storage areas, vehicle road traffic, vehicle transport of raw product, and 
wind erosion from coal/wood/quarts/slag storage. Please provide a detailed technical 



justification for the selection of these unusually high control efficiencies for the BMPs 
which includes an explanation of how the control efficiencies will be reached. 

EPA Comments 
The selected control efficiencies for these MS Silicon emission sources were at or 
above the highest provided in the published data -the reason for this question. Just 
stating good management practices is not sufficient justification for these high control 
efficiencies. The reason the highest control efficiencies are appropriate should be 
provided. 

5) *PM2.s Impact Analysis 

Please provide the technical basis for the assumption that the baghouse will capture a 
majority of the secondary PM2.s emissions (i.e., nitrates and sulfates). Please note, that 
appropriate guidance for this evaluation is the "Guidance for PM2.s Permit Modeling", 
finalized in 2014. EPA does not believe that relying on EPA's 2010 PM2.s guidance for 
the assessment of secondary PM2.s emissions is appropriate. These are important 
considerations given the large project S02 and N02 emissions and a resulting PM2.s 
controlling concentration within 6% of the NAAQS concentration considering only direct 
emissions. 

EPA Comments 
The responses to this question do not address the PSD application provided 
justification for not addressing secondary PM2.5 emissions: the assumption that the 
baghouse will capture a majority of the secondary emissions. 
The MDEQ provided 5 alternate analyses to supporting the fact that no secondary 
PM2.5 assessment was provided in the PSD permit application. The information 
provided in these alternate analyses contained in MDEQ's response may be sufficient 
to replace the provided assumption that the baghouse would capture these 
emissions. These supporting analyses were not provided in the application or 
MDEQ's Preliminary Determination for this permit application. 

6) Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong 
procedure was used. The first prong consisted of modeling the project's impacts along a 
straight line from the project to the nearby source assumed to cause the violation. It was 
assumed that the maximum interaction between these sources would occur along the 
straight line path downwind of the other source with no consideration of real atmospheric 
conditions where plumes interact. The second prong, which is also addressed above in 
comment #2, is a cumulative NAAQS compliance assessment performed using actual 
emissions, rather than permit allowable emissions, for the facilities contributing most to 
the modeled violations. Please provide the technical basis for accepting this two-prong 
culpability approach used to demonstrate no significant project impact to all modeled 
NAAQS exceedances. 



EPA Comments 
The second prong of the PSD application two-pong culpability analysis deals with the 
previous question on the use of actual emissions rather than allowables. 

o The actual maximum 1-hour emissions occurring during the most recent 2 
years should be used. The 1-hour values modeled appear to have been 
developed from an actual tons per year database which would not yield 
maximum actual 1-hour emissions. 

o The use of"actual" S02 hourly emissions for the TVA Colbert facility in AL 
resolved all 1-hour S02 modeled NAAQS exceedances. Therefore, there were 
no modeled NAAQS violations so MS Silicon could not contribute to a 
modeled NAAQS exceedance. 

o Although the TVA Colbert facility's emissions are being reduced under some 
form of enforcement actions, the MS Silicon permit does not make some 
enforceable commitment for the plant's operation contingent on the Colbert 
plant's future emission rate or other operation. 

o Each source's modeled actual emissions should be those associated with 
future plant's operations. An enforceable permit commitment by these plants 
to the modeled emissions would make the use of current actual maximum 1-
hour emissions acceptable. 

The first prong assesses the project's impact in a limited scenario of direct line 
(constant wind direction), center line plume concentrations downwind of a nearby 
emission source that is assumed to cause the modeled NAAQS exceedance. 

o Step 1 of this assessment just provides the maximum project ambientl-hour 
S02 and N02 concentrations compared to the NAAQS. This just demonstrates 
the project's emissions will not in themselves exceed the 1-hour NAAQS. 

o Step 2 compared the project's impact to the SIL. The significant impact area 
for the project 1-hour S02 and N02 concentrations was 50 kilometers. 

o Step 3 was the evaluation ofthe cumulative impacts from S02 and N02 
emission sources including MS Silicon and nearby sources. This resulted in 
maximum 1-hour S02 and N02 concentrations much larger than the 1-hour 
NAAQS. 

o Use of"actual" 1-hour S02 emissions for the TVA Colbert plant resolved the 
so2 problem. 

o "Actual" 1-hour N02 emissions were used for both TV A Colbert and 
Columbia Gas Transmission plants with the operation ofMS Silicon limited 
to 2 SAF units. In addition, the Tier 2 conversion factor (0.8) was also 
used. Modeling with these limitation still produced modeled 1-hour 
N02 NAAQS exceedances. An analysis determining the maximum 
concentration of two interacting sources was performed by placing receptors 
downwind of a source along a diagonal line between MS Silicon and the 
source. This is not a definitive assessment of MS Silicon's contribution to 
modeled exceedances unless all receptors with modeled exceedances are 
"downwind" of this source in this same direction. 

o The final modeling using MAXCOUNT option would be a definitive method 
of determining MS Silicon's contribution to all modeled violations. The input 
configuration for this run should be given (e.g., the emission sources, 



emission rates, conversion factor, receptor grid used, etc.). [Note: Need to 

show that the project will not have a significant contribution to any modeled 

violation. Modeling should be performed including the final configuration of 

all emission sources (e.g., with actual emissions, etc.) including all receptors 

with 100-m resolution in area with modeled violations.] 

7) Modeling Procedure for 1-Hour N02 

The use of actual emissions (see EPA questions 2 and 6, above) for the two significant 

nearby facilities reduced the number of modeled N02 violations but MS Silicon 

significantly contributed to some of the remaining modeled violations. The applicant used 

an 8 step process to resolve MS Silicon's contribution to the modeled N02 violations but 

only for "critical" receptors, as described in the application. This process does not 

address significant contribution by MS Silicon to all model concentrations exceeding the 

NAAQS. Please provide the technical basis for the conclusion that there are no 

significant project contributions to any modelled concentration exceeding the NAAQS. 

EPA Comments 
The response to this question referred to question 6. Therefore the comments 

associated with Question 6 are applicable to this question. 

8) *Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour S02 and N02, the statement in 

Section 4.2 that the maximum predicted N02 ambient concentrations are below the 

ambient air quality standards is unsupported and inappropriate. The results of the 

NAAQS compliance modeling (i.e., cumulative impacts) should be used for comparison 

to the target values in Tables 4-1. Please provide the technical basis for accepting the 

applicant's assessment of soils and vegetation impacts. 

EPA Comments 
The provided response would answers this question if TVA Colbert S02 modeled 

emissions become enforceable. 

9) * PSD Class II Visibility Assessment 

The applicant did not include a visibility impairment assessment of the project's impact 

in the PSD Class II area (i.e., project's impact area). Please provide the technical basis for 

the conclusion that this analysis was not needed for this project. 

EPA Comments 
The provided response answers this question - no state or federal parks or airports 

within the significant impact area [Note: Visibility assessment VISCREEN should be 

based on maximum hourly emissions.] 



1 0) * PSD Class I Area SIL Assessment 

MS Silicon's PSD Class I area (Sipsey) S02 impact assessment was greater than the SIL. 
A cumulative impact assessment was not performed based on the applicant's statement 
that it was not aware of any other significant PSD increment consuming S02 source that 
would impact Sipsey. The basis for this statement was not provided. Please provide the 
steps taken to identify other significant PSD increment consuming S02 sources that could 
impact the Sipsey Wilderness Area. If sources are indeed identified, please provide a 
cumulative impact assessment or the technical basis for why an assessment is not 
needed. 

EPA Comments 
The Alabama DEM 2010 assessment of the S02 increment consumption at Sipsey 
was provided to demonstrate that the PSD Class I increment will not be exceeded 
based on the estimated project impacts. 
If the 2010 Alabama DEM study is shown to be still applicable (i.e., no additional 
increment consumption since 201 0), than the provided additional information would 
be acceptable. 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 





Robinson. Donna 

From: 
Sent: 
To: 
Cc: 

Krivo, Stan 
Thursday, January 15, 2015 9:21 AM 
Jacqueline Evans 
Lusky, Katy 

Subject: Discussions- New MDEQ AQ Modeling of MS Silicon 

Categories: Record Saved - Shared 

Jackie, 

This is a follow up to our Mississippi Silicon discussions last week (7 & 8 January 2015). These discussions of MDEQ's 
planned new impact modeling assessment of MS Silicon approved emissions were very helpful. The planned new 
impacts assessment for this project appear to use current regulatory accepted procedures and techniques, and is 
designed to resolve the remaining outstanding modeling issues as provided in my 12 December 2014 email. One of my 
tasks resulting from these discussions was to review the 12 December 2014 email to ensure the MDEQ planned impact 
modeling effort will resolve all outstanding issues. 

The following provides the original issue/question from my email following by my understanding of how each 
issue/question will be resolved in the new MDEQ modeling. Based on our discussions, the only items/questions that may 
not be fully resolved are numbers 1, 2, and 4. 

I hope this helps in your effort to address the remaining concerns with the new air quality modeling of the MS Silicon 
facility. 
Please let me know of any questions. 
Thanks ... sjk 

EPA's Review Comments on MDEQ's 4 September 2014 Responses to MS Silicon Outstanding Air Quality Impact 
Assessment Questions from EPA 

1) Exclusion of Fugitive and Volume Emission Sources 

According to the November 22, 2013 "Addendum #2 Updated Air Quality Impact Evaluation (Criteria 
Air Pollutants)," MS Silicon eliminated fugitive emission and volume source emissions because it 
concluded that their maximum impacts will be close to or within the facilities property boundary. To 
allow assessment of the appropriateness of this elimination, MS Silicon must provide supporting 
quantitative information on the number, location, and magnitude of the emissions excluded from the 
cumulative air quality assessment (e.g., inventory of the eliminate fugitive and volume sources). 

Partially Addressed 
- MDEQ's will include fugitive and volume emissions for all nearby emission sources located within the 
significant impact area (SIA). The modeled emission inventory will also include minor emission sources 
within the SIA. 
- The requested information on the number, location, and magnitude of these emissions excluded from 
the cumulative air quality assessment (e.g., inventory of eliminated fugitive and volume sources) was 
not addressed. 

2) Use of Actual Emissions 
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The MS Silicon modeling used allowable emissions except for the modeling relating to compliance with 

the one hour S02 NAAQS and the one hour N02 NAAQS in the November 2013 "Addendum #2 where 

actual emissions were used. The use of actual emissions in the cumulative NAAQS compliance 

modeling is not supported by past or current practice nor by 40 CFR Part 51, Appendix W. Please 

provide a detailed technical explanation why this modelling approach was accepted by MDEQ as 

appropriate and in accordance with the current regulations, guidance, and accepted practice. 

Partially Addressed 
- All emissions to be used in the new impact assessment will be permit allowable or maximum potential 

emissions for each emission unit. No actual emissions will be used in this modeling effort. 

- Modeled 1-hourly emissions developed from emission records containing only annual TPY values 

needs to be addressed. Modeled hourly emission rates developed from annual TPY values are generally 

not appropriate maximum allowable or potential hourly emissions. 

3) Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentration exceeding ambient 

standards, and concentrations challenging these concentrations (e.g., greater than 90% of the values), 

have been modeled with 1 00-meter grid resolution. If this was not the case, please provide information 

showing the actual grid resolution and explain why this grid resolution is appropriate. Also, please 

provide an explanation of why the 1 00-meter grid resolution was not used and discuss any potential 

differences in outcome from the use of a different grid. 

Addressed 
-The new MDEQ modeling will include significant impact level (SIL) assessment that will be 

performed with the receptor grids used for the impact modeling provided in the PSD permit application. 

MDEQ will select receptors where the MS Silicon project impacts equal or exceed 90% of the 

applicable SIL for the cumulative NAAQS compliance assessment. 
- All cumulative compliance modeled receptors with concentrations equal or greater than 90% of the 

applicable NAAQS will be modeled with a receptor grid of 100-m resolution. Re-modeling with more 

refined receptor grids will be performed, as necessary. 

4) Plant roads, material handling and storage 

Best management practice (BMP) are indicated as the method for controlling emissions from bulldozing 

storage areas, vehicle road traffic, vehicle transport of raw product, and wind erosion from 
coal/wood/quarts/slag storage. Please provide a detailed technical justification for the selection of these 

unusually high control efficiencies for the BMPs which includes an explanation of how the control 

efficiencies will be reached. 

Not Addressed 
This issue was not discussed in our conference call discussions of the new MDEQ modeling effort. 

5) PM2.s Impact Analysis 

Please provide the technical basis for the assumption that the baghouse will capture a majority of the 

secondary PM2.s emissions (i.e., nitrates and sulfates). Please note, that appropriate guidance for this 

evaluation is the "Guidance for PM2.s Permit Modeling", finalized in 2014. EPA does not believe that 

relying on EPA's 2010 PM2.s guidance for the assessment of secondary PM2.s emissions is appropriate. 

These are important considerations given the large project S02 and N02 emissions and a resulting PM2.s 

controlling concentration within 6% of the NAAQS concentration considering only direct emissions. 
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Previously Resolved 

6) Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong procedure was 
used. The first prong consisted of modeling the project's impacts along a straight line from the project to 
the nearby source assumed to cause the violation. It was assumed that the maximum interaction between 
these sources would occur along the straight line path downwind of the other source with no 
consideration of real atmospheric conditions where plumes interact. The second prong, which is also 
addressed above in comment #2, is a cumulative NAAQS compliance assessment performed using 
actual emissions, rather than permit allowable emissions, for the facilities contributing most to the 
modeled violations. Please provide the technical basis for accepting this two-prong culpability approach 
used to demonstrate no significant project impact to all modeled NAAQS exceedances. 

Addressed 
- The new modeling will perform the culpability analysis using AERMOD MAX COUNT option. This 
would be a definitive method of determining MS Silicon's contribution to all modeled violations. The 
two-prong procedure for culpability contribution analysis will not be used. 
-This assessment needs to show that the project will not have a significant contribution to any modeled 
violation. The MAXCOUNT assessment will performed on modeling results using final configuration of 
all emission sources with allowable or maximum potential emissions and receptor grids of 100-m 
resolution. 

7) Modeling Procedure for 1-Hour N02 

The use of actual emissions (see EPA questions 2 and 6, above) for the two significant nearby facilities 
reduced the number of modeled N02 violations but MS Silicon significantly contributed to some ofthe 
remaining modeled violations. The applicant used an 8 step process to resolve MS Silicon's contribution 
to the modeled N02 violations but only for "critical" receptors, as described in the application. This 
process does not address significant contribution by MS Silicon to all model concentrations exceeding 
the NAAQS. Please provide the technical basis for the conclusion that there are no significant project 
contributions to any modelled concentration exceeding the NAAQS. 

Addressed 
-The new MDEQ 1-Hour N02modeling will perform the culpability analysis using AERMOD 
MAXCOUNT option. The two-prong procedure for culpability contribution analysis will not be used. 
-This culpability assessment will identify any modeled 1-Hour N02 NAAQS exceedance where the 
project has a significant contribution. The MAXCOUNT assessment will performed on modeling results 
using final configuration of all emission sources with allowable or maximum potential emissions and 
receptor grids of 100-m resolution. 

8) Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour S02 and N02, the statement in Section 4.2 that the 
maximum predicted N02 ambient concentrations are below the ambient air quality standards is 
unsupported and inappropriate. The results of the NAAQS compliance modeling (i.e., cumulative 
impacts) should be used for comparison to the target values in Tables 4-1. Please provide the technical 
basis for accepting the applicant's assessment of soils and vegetation impacts. 

Previously Addressed 
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9) PSD Class II Visibility Assessment 

The applicant did not include a visibility impairment assessment of the project's impact in the PSD 
Class II area (i.e., project's impact area). Please provide the technical basis for the conclusion that this 
analysis was not needed for this project. 

Previously Addressed 

1 0) PSD Class I Area SIL Assessment 

MS Silicon's PSD Class I area (Sipsey) S02 impact assessment was greater than the SIL. A cumulative 
impact assessment was not performed based on the applicant's statement that it was not aware of any 
other significant PSD increment consuming S02 source that would impact Sipsey. The basis for this 
statement was not provided. Please provide the steps taken to identify other significant PSD increment 
consuming S02 sources that could impact the Sipsey Wilderness Area. If sources are indeed identified, 
please provide a cumulative impact assessment or the technical basis for why an assessment is not 
needed. 

Previously Addressed 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone:404/562-9123 
Fax: 404/562-9019 
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Robinson, Donna 

From: 
Sent: 
To: 
Cc: 
Subject: 

Hey Bonnie, 

Forney, Katy 
Tuesday, November 12, 2013 6:05 PM 
Bonnie_Morgan@deq.state.ms.us 
Calcagni, John; Krivo, Stan; Ceron, Heather 
MS Silicon 

I got your voicemail. John Calcagni and Stan Krivo have been reviewing the MS Silicon permit. I am not sure of the 
details, but I do believe there are air quality comments in the works. I would suggest asking Stan and/or John for details. 
I copied them on this email. Let me know if you need help getting a hold of them. They are busy bees. © 

Thanks, 
Katy 

Katy R. Lusky 
Energy Sector Technical Authority 
Air Permits Section 
EPA Region 4 
404-562-9130 
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Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Tuesday, October 22, 2013 6:37 PM 
Krivo, Stan 

Subject: 
Attachments: 

Fw: MS Silicon Modeling Update - Class I Summary and Results 
MS Silicon Executive Summary Letter (2).pdf 

FYI 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 10/22/2013 05:36 PM -----

From: "Steve Frey" 
To:,, 
Cc: , , "Cameron Ross" , "Kristin Frey" , 
Date: 10/22/2013 05:05PM 
Subject: FW: MS Silicon Modeling Update - Class I Summary and Results 

Bonnie and Jacqueline, 

As shown in the attached results the proposed project will not have a significant impact on the Class I increments, visibility 
impairment or deposition impact at the Sipsey and Mingo Wilderness areas based on operation of two SAFs versus four SAFs. An 
email provided by the Manager of the Mingo Wilderness area earlier today stated that they have no concerns with the potential 
impact of the proposed plant on that Class I area. 

The only item of discussion in the attached results in that the proposed plant will have predicted impacts of S02 emissions that will 
be above the significant impact levels for the 3-hour and 24-hour averaging period. However the predicted concentrations are 
slightly above the Slls. The predicted concentrations from the proposed plant are shown to be 1.0 ug/m3 for the Class I 3-hour 
increment which is only 4% of the Class I increment of 25 ug/m3. Predicted concentrations for the 24-hour period were 0.2 ug/m3 
which also only represents 4% of the Class I increment of 5 ug/m3. MS Silicon is not aware of any other S02 source in the area that 
when combined with the potential impacts from the MS Silicon plant would cause an exceedance of the Class I increments at Sipsey 
Wilderness area. 

We are in the process of rerunning the model per a comment provided by EPA Region IV that suggested the chemistry and 
deposition switches be turned off in the Cal puff model for the PSD Class I Increment analysis. The changing of these switches should 
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not significantly affect the outcome of the Class I increment analysis. Those results will be provided to the MDEQ by October 18, 

2013. Because of the complexity of this model it actual run time is several days in duration. The model will not complete its analysis 

until the 18th. 

Best Regards 

Steve 

Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 60173 
Office Phone: 847-278-7705 
Email: stevefrey@kennedyjenks.com 

From: Steve Frey 
Sent: Thursday, October 10, 2013 6:42 AM 
To: Bonnie_Morgan@deq.state.ms.us; Jacqueline_Evans@deq.state.ms.us 
Cc: Kristin Frey; karenthirman@kennedyjenks.com; Cameron Ross; Scott Adamson (scott.adamson@metsolution.com) 
Subject: FW: MS Silicon Modeling Update - Class I Summary and Results 
Importance: High 

Bonnie and Jacqueline, 

Attached is a summary letter that summarizes the results of the Class I impact analysis at Sipsey Wilderness Area and Mingo 

Wilderness area. The modeling files are available for downloading from Kennedy/Jenks Consultants. I will ask Cameron Ross to 

provide that information in a separate email. 

Please let me know if this letter contains sufficient information to meet MDEQ technical requirements. A more detailed document 

can also be prepared and provided to the MDEQ as Addendum #2 to the PSD application if so required. 

Best Regards 

Steve 

Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 
Office Phone: 847-278-7705 
Email: stevefrey@kennedyjenks.com 

2 



Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 

Monday, October 28, 2013 4:34 PM 

Krivo, Stan 

Subject: 
Attachments: 

Fw: MS Silicon SIL Analysis - Per EPA Region IV Recommendation 

MS Silicon Class I SIL Analysis (No Chemical Transformation).pdf 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 

Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
-----Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 10/28/2013 03:33PM-----

From: "Steve Frey" 
To , , 
Cc: , , "Cameron Ross" , "Kristin Frey" , 
Date 10/28/2013 03:19PM 
Subject: FW: MS Silicon SIL Analysis- Per EPA Region IV Recommendation 

Jacqueline 

As recommended by the EPA Region IV, the Class I increment analysis has been rerun for the Sipsey Wilderness Area with the 

deposition chemical transformation algorithms turned off. Attached you will find the updated results. The S02 3-hour and 24-hour 

impacts did go up slightly, however the resultant concentrations are less than 10% of the PSD Class I increments. As stated 

previously, MS Silicon is not aware of any other significant S02 sources in the area that also consume increment and should be 

evaluated for S02 increment consumption at the Sipsey Wilderness Area. The impact analysis performed reflects two submerged arc 

furnaces operating simultaneously from the proposed MS Silicon plant. 

Best Regards 

Steve 

Steven Frey 
Manager Air Quality 

Kennedy/Jenks Consultants 
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1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 60173 
Office Phone: 847-278-7705 
Email: stevefrey@kennedyjenks.com 

From: Scott Adamson [mailto:scott.adamson@metsolution.com] 
Sent: Friday, October 25, 2013 3:47 PM 
To: Steve Frey 
Cc: Linda Conger 
Subject: MS Silicon SIL Analysis 

Steve, 

Please find attached a table summarizing the results of the latest Class I Sll analysis. At the suggestion of the EPA, CALPUFF was run 
with visibility and deposition chemical transformation algorithms turned off to determine the maximum pollutant concentrations at 
Mingo and Sipsey Wilderness areas from the proposed Mississippi Silicon, LLC facility. 

The maximum concentrations of S02, N02, PM10, and PM2.5 at the Sipsey and Mingo Wilderness Areas were compared with Class I 
Significant Impact Levels (Sils). According to guidance, if maximum concentrations are below the Slls, then emissions from the 
facility are assumed to be insignificant and no further analysis is needed. As can be seen in the attached summary, results of the 
modeling show that model predicted concentrations on the Mingo and Sipsey Wilderness areas were higher than the results 
presented in the technical report. However, the three-hour and 24-hour S02 concentrations at Sipsey Wilderness area remain the 
only modeled pollutant concentrations above the respective Class I Slls. For pollutant concentrations below the Sll, the emissions 
from the Mississippi Silicon, LLC facility are assumed to be insignificant which means that emissions from the proposed facility will 
not have the potential to cause or contribute to an exceedance of an ambient air quality standard or PSD increment. 

Please let me know if you have any questions or if a cumulative impact analysis will be needed. We will upload the modeling files for 
this analysis to Kennedy/Jenks FTP server. 

Thanks, 
Scott 
Scott Adamson 
Meteorologist/Dispersion Modeler 
Meteorological Solutions Inc. 
4525 Wasatch Blvd. I Suite 200 
Salt Lake City, UT 84124 
Phone: 801-272-3000 ext 302 I Fax: 801-272-3040 
Mobile: 801-661-7591 I Toll Free: 866-604-3337 
scott.adamson@metsolution.com I www.metsolution.com 
This e-mail message is confidential, may be privileged and is intended for the exclusive use of the addressee. If the reader of this message is not the intended recipient, or an employee or agent responsible for delivering this message to the intended recipient, you are hereby notified that any disclosure, distribution or reproduction of this e-mail message is strictly prohibited. If the addressee cannot be reached or is unknown to you, please inform the sender by return e-mail immediately and delete this e-mail message and destroy all copies. 
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Mississippi Silicon Class I SIL Analysis 
SIL Analysis with visibility and deposition chemical transformation turned off in CALPUFF 

Mingo Sipsey 
CALPUFF Maximum Moclelecl SIL CAI.PUFF Maximum Moclelecl SIL 

Pollutant 
,.,.,...... 11131 Clns I Slplflcllnt Maximum 

Time 2001 2002 2001 
Impact LeWis Percent of SIL 

l....,m31 

Pollutant Avenllfnl Con-.atillllll! 11m3) ClusiSiplflcllnt Maximum 
llme Impact LeWis Percent of SIL 

2001 2002 2003 
l....,m31 

3-hour 
(H1H) 

0.3954 0.2921 0.1945 1.0 39.5% 
3-hour 

1.2540 1.0550 
(H1H) 

1.4359 1.0 143.6% 

3-hour 

(H2H) 
0.3723 0.1467 0.1658 1.0 37.2% 

3-hour 
1.1071 0.8076 

(H2H) 
0.9714 1.0 110.7% 

502 
24-hour 

(H1H) 
0.1569 0.0741 0.0679 0.2 78.5% 502 

24-hour 
0.2846 

(H1H) 
0.2531 0.3142 0.2 157.1% 

24-hour 

(H2H) 
0.0585 0.0480 0.0636 0.2 31.8% 

24-hour 
0.2450 0.2335 

(H2H) 
0.2622 0.2 131.1% 

Annual 
0.0022 0.0018 

(H1H) 
0.0023 0.1 2.3% 

Annual 
0.0121 0.0130 

(H1H) 
0.0157 0.1 15.7% 

N02 
Annual 
(H1H) 

0.0020 0.0016 0.0021 0.1 2.1% N02 
Annual 
(H1H) 

0.0106 0.0115 0.0139 0.1 13.9% 

24-hour 
0.0066 0.0021 

(H1H) 
0.0026 0.3 2.2% 

24-hour 

(H1H) 
0.0178 0.0097 0.0100 0.3 5.9% 

PM10 
24-hour 

(H2H) 
0.0025 0.0017 0.0025 0.3 0.8% PM10 

24-hour 

(H2H) 
0.0096 0.0091 0.0094 0.3 3.2% 

Annual 

(H1H) 
0.000094 0.000068 0.000096 0.2 0.0% 

Annual 
0.0005 0.0005 

(H1H) 
0.0006 0.2 0.3% 

24-hour 

(H1H) 
0.0056 0.0020 0.0022 0.07 8.0% 

24-hour 
0.0141 0.0085 

(H1H) 
0.0088 0.07 20.1% 

PM2.5 
24-hour 

0.0021 
(H2H) 

0.0015 0.0022 0.07 3.2% PM2.5 
24-hour 

0.0075 
(H2H) 

0.0080 0.0082 0.07 11.7% 

Annual 
0.000081 0.000083 0.06 0.1% 

(H1H) 
0.000060 

Annual 
0.0004 0.0004 0.0006 0.06 0.9% 

(H1H) 





Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 

Tuesday, November 12, 2013 2:08 PM 

Krivo, Stan 

Subject: Fw: FLM decision for Sipsey Wilderness 

Bill Jackson sent this today. Thanks, Jackie 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 

Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 11/12/2013 01 06 PM -----

From "Jackson, Biii-FS" 
To: "Bonnie_Morgan@deq.state.ms.us", 
Cc "Jacqueline_Evans@deq.state.ms.us" , "Steve Frey (SteveFrey@KennedyJenks.com)" 

Date 11/12/2013 12:56 PM 
Subject FLM decision for Sipsey Wilderness 

Hi Bonnie, 

I hope you are doing well today. 

I wanted to let you know that the FLM for Sipsey Wilderness (Steve Lohr, Forest Supervisor, National Forest in Alabama) has made 

his decision and will be recommending that the proposed Mississippi Silicon facility will have no adverse impacts to the AQRVs at the 

Class I area. This is assuming the annual and peak emissions rates remain the same, and the permit condition that only two of the 

submerged arc furnaces are operated simultaneously. I don't expect any changes, but consider this information tentative until your 

agency receives the official letter. 

Would you please send me the name of the current Director for MDAQ and the address we should send the letter from the FLM? 

I look forward to working with you and Jackie on future projects. 

Best regards, 

Bill Jackson 
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Air Resource Specialist 
USDA Forest Service 
160A Zillicoa Street 
Asheville, NC 28801 

Email: bjackson02@fs.fed.us 
Office phone#: 828-257-4815 

This electronic message contains information generated by the USDA solely for the intended recipients. Any 
unauthorized interception of this message or the use or disclosure of the information it contains may violate the 
law and subject the violator to civil or criminal penalties. If you believe you have received this message in error, 
please notify the sender and delete the email immediately. 
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Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Tuesday, November 12, 2013 2:17 PM 
Krivo, Stan 

Subject: 
Attachments: 

Fw: MS Silicon - Modeling Concentration Dates - Email #2 

230CT2013_Emaii_KFrey_Attachment_Tables 5- Modeling Tables- Initial Application

Revised 10-23-2013.pdf 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
-----Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 11/12/2013 01:15PM-----

From: "Kristin Frey" 
To:,, 
Cc: "Steve Frey" 
Date 10/23/2013 03:35 PM 
Subject: RE: MS Silicon - Modeling Concentration Dates 

[attachment "Tables 5- Modeling Tables -Initial Application- Revised 10-23-2013.pdf' deleted by Jacqueline 
Evans/EPD/OPC/DEQ] 
Bonnie & Jacqueline-

Attached are updated versions of Tables Sa, Sb and Sc. I updated the tables to include the concentration dates, the annual values do 

not have specific dates. 

Please let us know if you have any questions. 

Thanks, 
Kristin 

From: Steve Frey 
Sent: Wednesday, October 23, 2013 12:10 PM 
To: Bonnie_Morgan@deq.state.ms.us; Jacqueline_Evans@deq.state.ms.us 
Cc: Kristin Frey; karenthirman@kennedyjenks.com; Cameron Ross 
Subject: MS Silicon - Modeling Questions Response Letter 
Importance: High 
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Bonnie and Jacqueline 

As discussed yesterday, attached is a letter containing a response to each question raised by the MDEQ and EPA Region IV. Let me 
know if you have any questions or comments related to the content of this letter. 

Best Regards 

Steve 

Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 60173 
Office Phone: 847-278-7705 
Email: stevefrey@kennedyjenks.com 
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Table5a 

Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 

Predicted Concentrations Compared to SILs 
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Table 5b 
Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 
Predicted Concentrations Compared to SMCs 

10 

4 

14 

13 

575 

Highest first high < 

years 

Average of the high 
each year 

Highest of the 5 

Highest first high 1 

years 

Highest first high < 

years 

Note: MDEQ maintains a network of ambient monitors located throughout the state which are located to reflect background levels of specified criteria air pollutants across the stai 
background data, no pre-construction or post-construction monitoring should be required in the vicinity of the proposed MS Silicon plant project. 

Tables 5- Modeling Tables- Initial Application- Revised 10-23-2013.xlsx, Results- SMC 
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Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 

Tuesday, November 12, 2013 2:27 PM 

Krivo, Stan 

Subject: 
Attachments: 

Fw: MS Silicon - Modeling Questions Response Letter - Email #5 

230CT2013 _Emaii_SFrey _Attachment_SKM BT _ CS 5413102312070.pdf 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state. ms. us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 11/12/2013 01 25 PM -----

From: "Steve Frey" 
To:,, 
Cc: "Kristin Frey" , , "Cameron Ross" 
Date 10/23/2013 12:12 PM 
Subject MS Silicon - Modeling Questions Response Letter 

[attachment "SKMBT _ C554131 02312070. pdf' deleted by Jacqueline Evans/EPD/OPC/DEQ] 

Bonnie and Jacqueline 

As discussed yesterday, attached is a letter containing a response to each question raised by the MDEQ and EPA Region IV. Let me 

know if you have any questions or comments related to the content of this letter. 

Best Regards 

Steve 

Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 60173 
Office Phone: 847-278-7705 
Email: stevefrey@kennedyjenks.com 
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October 23, 2013 

Ms. Bonnie Grey Morgan 
Mississippi Department of Environmental Quality (MDEQ) 
Office of Pollution Control 
Environmental Permits Division 
P.O. Box 2261 
Jackson, Mississippi 39225 

Kennedy/Jenks Consultants 
Engineers & Scientists 

1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 601 

847-278~7700 

FAX 847~517-6870 

RE: Response (#2) to Additional Questions Raised by MDEQ- Air Quality Impact Evaluation 
Proposed Silicon Manufacturing Plant 
Burnsville, Tishomingo County, Mississippi 
Mississippi Silicon LLC 

To: Bonnie Morgan 

Mississippi Silicon LLC (MS Silicon) is proposing the construction of a new Greenfield silicon 
manufacturing plant to be located in Tishomingo County, Mississippi. The silicon manufacturing plant 
being proposed by MS Silicon will be capable of producing a high quality, low cost silicon. The 
manufacturing plant will utilize four (4) semi-enclosed submerged arc furnaces (SAF) with a capacity of 
2.75 tons/hr each (~45 MVA) to produce approximately 84,096 tons/year of 98-99% pure silicon metal. 
Based on potential emissions of regulated air pollutants from the proposed silicon manufacturing plant, 
the plant will be considered a New Major Stationary Source under the Prevention of Significant 
Deterioration (PSD) regulations. 

An air permit application (PSD Construction Permit Application), dated August 15, 2013 was submitted 
by MS Silicon to the Mississippi Department of Environmental Quality (MDEQ). Included in that 
application were the results obtained from performing an air quality impact evaluation for the proposed 
plant only. The results obtained from that evaluation triggered the requirement to conduct a multi
source air quality impact evaluation which is currently ongoing and will be submitted to the MDEQ as an 
addendum to the initial air permit application. Predicted impacts from the proposed plant only, were 
shown to be below EPA's PSD Class II increments and National Ambient Air Quality Standards (NAAQS). 

Since submission of that application, the modeling staff of the MDEQ has reviewed the air quality impact 
evaluation submitted in that application. Upon completion of that review, a few questions I comments 
were provided by the MDEQ during a conference call held on October 17, 2013. 

Provided below is a response to each question I comment raised by the MDEQ during that conference 
call on October 17, 2013: 

Question #1: Please clarify the rationale for averaging the PM2.5 background concentrations that were 
used in the NAAQS compliance analysis. 

Response #2: MS Silicon provided the MDEQ with a letter dated October 2, 2013 that described the 
method used for determining the PM2.5 background concentrations that were used in the NAAQS 
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compliance demonstration. In that response, three (3) existing monitoring stations were identified that could be considered representative of the PM2.5 background concentrations in the state of Mississippi. The three monitors are located in DeSoto County, Grenada County and Lee County. The monitor in Lee County was excluded as a representative monitor since the monitor is located near a regional airport that could affect the measurements of the PM2.5 monitor, thus not considered representative of the proposed rural site of the MS Silicon plant site. Further review of the monitors located in DeSoto County and Grenada County determined that the monitors are located in more rural environments similar to that of the proposed plant site. So to not show bias towards one of the two monitors, the results were averaged to reflect a representative PM2.5 background concentration for the annual and 24-hour averaging periods. The resultant concentrations were 9.65 and 18.5 ug/m3 for the annual and 24-hour averaging periods, respectively. Even if the higher of the two monitors' measured concentrations for the annual and 24-hour averaging periods were selected, the resultant total predicted concentration would still be below the annual and 24-hour PM2.5 NAAQS. 

Question #2: Please respond to using EPA "Draft Guidance of PM2.s Permit Modeling". 

Response #2: EPA has issued "Draft Guidance for PM2.5 Permit Modeling", dated March 4, 2013. In the memorandum attached to this guidance, EPA states that the guidance is EPA's preliminary recommendation and is proposing a demonstration method that may be used. This guidance is currently undergoing public review I comment. EPA states that the release of the final guidance document, at the conclusion of this review process, will fulfill a need for additional guidance on demonstrating compliance with the PM2.5 NAAQS, especially with regard to consideration of the secondarily formed component of PM2.s· Since the guidance is draft and EPA states additional guidance will be forthcoming, this draft guidance was not used in support of the MS Silicon plant project's PM2.5 NAAQS. For purposes of the PSD permitting process, MS Silicon has relied on the guidance defined by EPA as part of a memorandum dated March 23, 2010, entitled "Modeling Procedures for Demonstrating Compliance with PM2.5 NAAQS". 

Further review of the sources being proposed for the MS Silicon plant revealed that the only potential sources of secondary PM2.s could occur from the submerged arc furnaces (SAF). The actual transition of sulfur and oxides of nitrogen to sulfates and nitrates is unknown at this time. However, any transition from a gaseous phase to a particulate phase occurring in the exhaust gas stream will be captured and controlled by the negative pressure baghouse being installed on each individual SAF. To account for the potential formation of sulfates and nitrates after passing through the baghouse, a conservative approach is being employed. This approach involves using the maximum predicted concentration as predicted by the dispersion model AERMOD and then summing that concentration with the representative background concentration. The representative background concentration should already account for primary and secondary PM2.5 formation from other existing sources. The maximum annual and 24-hour PM2.5 concentrations can be found in Table Sb of Addendum #1. The maximum annual PMz.s concentration is 9.41 ug/m3 and the representative background concentration is 19 ug/m3 (based on the Grenada County monitor). The resultant total concentration when summed is 28.41 ug/m 3 which is 81% of the 24-hour NAAQS (35 ug/m3
). Thus any potential for secondary formation of PM25 from the proposed project should not threaten compliance with the PM2.5 NAAQS. The PM2.s maximum annual concentration is also below the PM2.5 annual NAAQS. Since the majority of the maximum combined predicted concentration (i.e., 82%) is from the regional background concentration at the DeSoto County monitor (i.e., 9.8 ug/m3

) and already accounts for primary and secondary PM 2.5, the proposed project is not anticipated to significantly contribute secondary PM2.5 formation on a long term basis based on incorporation of the a negative pressure baghouse for each individual SAF. 
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Question #3: Please further expand upon on how the N02 and S02 1-hour NAAQS analysis was 

performed. 

Response #3: The results of the multi-source NAAQS compliance demonstration for emissions of PM 10 

and PMz.s from the MS Silicon project show predicted concentrations that, when combined with 
representative background concentrations, meet the corresponding NAAQS. Predicted concentrations 

of S02 emission during a 3-hour, 24-hour and annual averaging period, as well as emissions of N02 

during an annual averaging period combined with representative backgrounds were also shown to be 

below the corresponding NAAQS. 

Predicted concentrations of the N02 1-hour and 502 1-hour impacts from the multi-source NAAQS 
analysis were shown to be above the corresponding NAAQS. The high predicted concentrations were 

due entirely to two (2) existing sources located within a distance of 50 kilometers from the proposed 
plant site location. These two sources, by themselves, caused predicted concentrations (based on 
evaluation of worst case permit allowable emission rates) to be above the 1-hour NAAQS for emissions 

of NOx and S02. It should be noted that predicted concentrations from the NOx and S02 emissions 
sources associated with the proposed MS Silicon plant project were below the 1-hour NAAQS when 

combined with a representative background concentration. 

The two existing sources (Columbia Gulf Transmission- Mississippi and TVA Colbert- Alabama) are 

located at a distance of approximately 19 kilometers and 45 kilometers, respectively, from the proposed 

MS Silicon plant site. 

According to EPA guidance, a new project going through PSD review must contain an air quality impact 
evaluation that demonstrates that the project's emissions of regulated air pollutants will not cause or 
contribute to a violation of an existing NAAQS. A PSD permit can be issued that shows predicted 

exceedances of the NAAQS, however the proposed source must not contribute to that exceedance. To 
demonstrate that a source does not contribute to an exceedance, the air quality impact demonstration 

must show that predicted concentrations from the new project will not be significant (concentrations 
less than the corresponding Significant Impact Level (SIL)) at the point of these exceedances. If 
predicted concentrations are below the Slls then the predicted impacts are considered insignificant. 

To demonstrate that the proposed MS Silicon plant will have an insignificant impact in the area of 

predicted exceedances of the 502 and N02 1-hour NAAQS, additional dispersion modeling was 

performed. Since there are numerous predicted concentrations above the 1-hour NAAQS at receptors 

in the vicinity of these two sources, a two prong approach was utilized. This involved: 1) looking at the 

worst interaction between the existing sources and the proposed project, and 2) evaluating the 

maximum predicted concentrations taking into account 2012 actual emissions from the two existing 
sources. It is important to note that these high predicted concentrations are based on the emission 

source inventories assembled by the individual state agencies and is based on permit allowables. 

Further review of these inventories should be conducted by the respective companies to confirm the 

accuracy of the inventory assembled. It is possible that the inventory may include technical 

discrepancies that once reviewed and adjusted may significantly reduce the potential impacts on 

ambient air quality. 

Since predicted concentrations were shown to be above the NAAQS for the two existing sources 

mentioned above and each source was shown in and by itself to cause a predicted exceedance of the S02 

and N02 1-hour NAAQS, additional analyses were (as discussed above) conducted by MS Silicon. The 

analysis that was performed utilized the following methodology: 

31Pagc 



1. A line was drawn from the location of the proposed MS Silicon plant to the source located in 
Mississippi, as well as the source located in Alabama. This line represents the maximum 
interaction between the sources. In short, to obtain the maximum downwind interaction from 
two sources, the wind has to flow along that straight line and the resultant maximum point of 
interaction would be along that line downwind of the second source; 

2. To determine the maximum concentration of the two interacting sources, receptors were placed 
along that diagonal line downwind of the second source spaced at a distance of 250 meters out to 
1,250 meters; 

3. The AERMOD dispersion model was rerun on those diagonal line receptors for each of the five 
years of meteorological data and only the emissions from the proposed MS Silicon plant were 
evaluated on those downwind receptors; 

4. The predicted concentrations from the MS Silicon sources were then compared against the 
corresponding SIL for each individual receptor point; 

5. Predicted S02 impacts downwind of the TVA Colbert source were shown to be below the 
corresponding 1-hour SIL. This demonstrates that the proposed MS Silicon plant project will not 
contribute to an exceedance of an NAAQS since these impacts represent the maximum point of 
interaction between the two sources; 

6. Predicted N02 impacts from Columbia Gulf Transmission and TVA Colbert were shown to 
contribute to an exceedance of the N02 1-hour NAAQS. Further evaluation of the receptors 
downwind of each of these sources showed that the proposed MS Silicon emission sources 
showed predicted concentrations were above the correspond 1-hour SIL based on the MS Silicon 
plant operating four (4) SAF simultaneously during a 1-hour period. To reduce the predicted 
concentrations below the corresponding 1-hour SIL, MS Silicon committed to operating no more 
than two (2) SAF in any one hour period. To further reduce the predicted concentration, EPA also 
allows the use of a Tier II conversion factor (i.e., 0.8) which takes into account the conversion of 
NO. to N02• Using this adjustment factor in conjunction with evaluating predicted concentrations 
from only two (2) SAF operating simultaneously resulted in predicted concentrations below the 1-
hour SIL. Thus demonstrated that the proposed MS Silicon plant project will not contribute to an 
exceedance of an NAAQS; 

7. Additional modeling was also performed utilizing 2012 actual emissions for Columbia Gulf 
Transmission, as well as TVA Colbert. Insertion of the actual emissions resulted in predicted 
concentrations that were below the corresponding N02 and S02 1-hour NAAQS. 

8. Additional modeling was also performed to show the predicted concentrations from the plant with 
other existing sources (including the two existing sources noted above) with actual emission rates. 
The results obtained from that evaluation show that no predicted exceedances of the 1-hour N02 
and S02 NAAQS occurred. 
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Question #4: Please clarify how the maximum emission rates were determined for use in the air quality 
impact evaluation. 

Response: #4: The estimated potential to emit emission rates associated with the proposed MS Silicon 
plant project were based on engineering estimates that were reflective of BACT, as well as established 
EPA emission factors. For the submerged arc furnace source, emission estimates were based on the 
maximum design hourly throughput rate and engineering estimates taking into account the raw 
materials feed rates. The maximum hourly emission rates, expressed in pounds per hour, are reflective 
of a worst case 1-hour furnace operating scenario. This includes the maximum feed rates of each raw 
material and composition of those raw materials (i.e., maximum sulfur content). The annual emission 
rates which are expressed in tons/year are based on the anticipated maximum annual throughput rate 
and not the maximum hourly rates extrapolated to 8,760 hours per year. For those operations to be 
controlled by a baghouse, the emission rates are based on the maximum flow rate exiting the baghouse 
and the maximum grain outlet loading expressed as grains per standard cubic foot of exhaust air. 
Emissions resulting from the natural gas combustion equipment were based on the maximum design 
heat input of the combustion devices and established EPA emission factors. The emission rates 
employed in the air quality impact evaluation were based on the maximum hourly emission rates for 
each emission source type, along with the conservative assumption that this rate would occur every 

hour throughout the year (i.e., 8,760 hours per year). 

Question #5: Please clarify why the emergency generators were not included in the air quality impact 
evaluation. 

Response #5: The proposed plant will be operating one emergency generator rated at approximately 
670 Hp. The unit will operate no more than 100 hours per year to test the integrity of the emergency 
generator, essentially testing to make sure it will be able to operate during a true emergency situation. 
On March 01, 2011, USEPA issued additional clarification regarding application of Appendix W Modeling 
guidance for the 1-hour N02 NAAQS. In that guidance, USEPA stated that it is considered acceptable to 
limit the emission scenarios included in the modeling compliance demonstration for the 1-hour NAAQS 
to those emissions that are continuous enough or frequent enough to contribute significantly to the 

annual distribution of daily maximum 1-hour concentrations. As mentioned above, the project's 
proposed emergency generator will only be operated a maximum of 100 hours per year, thus will not be 
operated continuously or frequent enough to contribute significantly to the annual distribution of the 
daily maximum 1-hour concentration. Subsequently the emergency generator was not included in the 
air quality impact evaluation for the proposed plant project. 

Question #6: Please provide an ozone impact analysis for emissions of NOx and VOC from the proposed 
plant. 

Response #6: Refer to attached Exhibit A which provides an ozone impact analysis for the proposed 
project. 

Question #7: Please clarify the emission rates used in the air quality impact evaluation from existing 
sources. 

Response #7: Existing emission inventories were obtained from the states of Mississippi, Tennessee and 
Alabama. All inventories requested to support the multisource air quality impact evaluation were 
reviewed and included in the analysis when determined to be significant. The emission rates were 
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assumed to be reflective of permit allowables or worst case emissions. Inventories for NOx were not 
adjusted to account for EPA Tier II conversion factor of 0.8 (NO. to N02 conversion ratio). 

Question #8: Please provide potential impact on visibility from the proposed plant project in the vicinity 
of the proposed plant project. 

Response #8: A formal Class I visibility impairment analysis was performed on the Sipsey Wilderness 
Area which is located approximately 90 kilometers to the southeast of the proposed plant site. The 
proposed plant project was shown to have no significant visibility impairment on this Class I Area. Based 
on the inclusion of various control options/ techniques and operating practices, operation of the plant is 
not anticipated to have any adverse impact on visibility impairment in the immediate vicinity of the 
plant site as well. The proposed plant project will involve the operation of two SAFs, raw material I 
product handling operations and supporting operations. The plant will be implementing Best Available 
Control Technologies, as well as fugitive dust control techniques to minimize potential emission of 
regulated air pollutants. In addition, during the operation of the equipment associated with this plant, 
good operating practices will be implemented to avoid excess emissions and to minimize the potential 
for equipment malfunctions. The plant will also be subject to opacity limits and the requirement to 
conduct periodic opacity observations. 

Question #9: Please provide additional information on the potential for the proposed plant project to 
affect general growth in the area of the proposed plant site. 

Response #9: The plant project being proposed by MS Silicon is being located in northeast Mississippi 
based on several variables including existing infrastructure and the access to major urban areas. The 
work force to support the plant is anticipated to come from the local area or may include skilled workers 
moving from other areas to work at the plant. As a result, there may be a slight increase in the local 
population based on workers moving to the area. This is common for any new manufacturing operation 
to be located in a rural or urban environment. The proposed plant project is not anticipating a 
significant increase in other manufacturing operations to support the plant. The proposed plant should 
be self-sufficient and will be able to produce its product without support from other manufacturing 
operations having to be located in the immediate vicinity of the proposed plant site. 

Question #10: Please identify whether or not the proposed property boundary will have a fence or 
similar type of physical barrier. 

Response #10: The proposed plant's property boundary will either have a fence or similar type of 
physical barrier to prevent unauthorized access onto the proposed plant property. 

Question #11: Please confirm how fugitive emissions will be controlled to satisfy high PM emission 
estimated control efficiencies. 

Response #11: MS Silicon will be implementing a variety of different control techniques to minimize 
fugitive PM emissions. This will include development and implementation of a site specific fugitive dust 
control plan. This plan will be shared with the MDEQ prior to commencement of operation of the plant. 
Included in the plan will be specific procedures that will be implemented by the plant's environmental 
staff to minimize fugitive dust formation. This will include installation of dust control measures such as 
building structures, wind barriers and other appropriate techniques. Roadway sweeping or wetting will 
also be utilized along with requiring trucks to maintain a minimum speed while onsite. Appropriate 
procedures will also be implemented including fugitive dust control (i.e., wetting agents) on the raw 
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material storage piles, as well as minimizing the disturbance of these raw material piles during days with 

high wind episodes. The plant will also be designed to have paved roadways upon which primary trucks 

entering and leaving the plant will utilize. A daily visible dust inspection program will also be 

implemented to ensure fugitive dust is not visibly present, if so appropriate dust minimization efforts 

will be implemented. 

If you should have any questions regarding the content of this letter please address all questions or 

comments to Mr. Steven Frey at (847) 278-7705. Mr. Frey is the primary point of contact for this 

application on behalf of MS Silicon. 

Attached- Exhibit A Ozone Impact Analysis 
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Exhibit A - Potential Impact to Formation of Ground Level Ozone 
A National Ambient Air Quality Standard (NAAQS) has been established for ground level ozone. 
The ozone NAAQS is 0.075 ppm based on the annual fourth-highest daily maximum 8-hour 
concentration, averaged over three years. Emissions of oxides of nitrogen (NOx) and 
photochemically reactive volatile organic compounds (VOC) contribute to the regional formation 
of ground level ozone. Under the Prevention of Significant Deterioration (PSD) construction 
permitting program, new major sources (i.e., potential VOC emissions exceeding 100 tons/year) 
require an analysis to demonstrate that the ozone NAAQS will not be exceeded by significant 
impacts due to the project. 

To demonstrate that the proposed MS Silicon project will not threaten local ambient air quality 
by contributing significantly to formation of ground level ozone, potential emissions of NOx and 
VOC from the project were summed. A conversion factor was then obtained from a regional 
ozone study that defined the change in ozone concentration based on the amount of VOC/NOx 
emissions associated with the project. The conversion factor was obtained from the State of 
Wisconsin that identified the potential conversion of VOC/NOx to ozone. Refer to Exhibit A, 
Attachment 1 for the backup documentation to support this conversion factor. 

Exhibit A - Table 1 shows the potential emissions of VOC/NOx from the proposed MS Silicon 
project, the VOC/NOx to ozone conversion factor, and the estimated increase in ozone 
concentrations. As shown, the potential increase of VOC/NOx emissions from the proposed MS Silicon project should not cause an exceedance of the ozone standard. 



Exhibit A - Attachment 1 - Ozone Analysis Documentation 

MS Silicon LLC - Proposed Silicon Manufacturing Plant 
State of Wisconsin 

CORRESPONDENCE/MEMORANDUM-------------

DATE: June 7, 2012 FILE REF: 4530 
FID: 459005910 

TO: Paul Yeung- AM/7 

FROM: John Roth- AM/7 

SUBJECT: Ozone Air Quality Analysis for a PSD Permit for Aaarrowcast - Shawano 

A. INTRODUCTION 

Ozone is a photochemical pollutant that is not generally emitted directly from sources, but is a secondary 

pollutant created through complex reactions, primarily from volatile organic <.·ompounds (VOCs) and 

oxides of nitrogen (NO,). This complex chemistry is well understood but has historically presented 

significant challenges to the designation of particular models for assessing the impacts of individual 

stationary sources for the formation of this pollutant. Since formation of ozone takes place over tens to 

hundreds of kilometers downwind from sources, regional models have been developed to simulate ozone 

levels over large areas. These models have worked well and have been used to develop strategies for 

reducing VOCs and NO, in order to attain the ozone ambient air quality standards. Changes from 

additions of individual sources have not shown any impact in these regional models. 

Aarrowcast is proposing to increase their potential em is:.. ions relative to their historical actual emissions 

by 154 tons of VOC and 10 tons of NO, per year. In addition. a prior PSD permit issued in 2011 

increased VOC by 71 LOns per year. The analysis set forth below demonstrates that the total increase of 

emission (235 tons per year potential increase over actual) would not have an effect on the attainment 

status of the area. 

B. POINT SOURCE INVENTORY 

Examining the point source emissions in the Shawano County area (Brown. Oconto. Outagamie, 

Shawano. Waupaca Counties) for 2010, VOC and NO. emissions account for 13,997 tons per year. 

Aarrowcast's potential emission increase for both pennits and both pollutants would represent 2.4% of 

the total of NO, and VOC point source emissions for the region. If other potential ozone precursor 

emitting sources are included, such as biogenics, area. and on/off road mobile source emissions for this 

county. this would decrease the percentage of Aarrowcast's overall potential contribution for ozone 

formation. While production of ozone is not a linear relationship to emissions, analysis of Aarrowcast's 

emissions demonstrates the impacts of this project will be below detectable levels. Because it will only 

be emitting less than 2.4q. of the emissions for the region, its ozone contribution would be minimal. 
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Exhibit A- Attachment 1 -Ozone Analysis Documentation 
MS Silicon LLC - Proposed Silicon Manufacturing Plant 

2002 2009 2009 to 
2012 2012 to 

2018 2002 2002 
Typical Summer Day Emissions 

voc 1005 909 -96 878 -127 862 
NO, 1 128 747 -381 647 -481 520 

Total 2133 1656 -477 1525 -608 1382 ,.., ___ . 
Total Year 778545 604440 -174105 556625 -221920 504430 
Modeled Ozone ConcentraJions (ppb) 
Milwaukee 91.0 84.2 -6.8 82.3 -8.7 78.7 

Door 91.0 81.8 -9.2 79.3 -I 1.7 75.2 
Tons per Day to Result in I ppb Chan e in Ozone 
Milwaukee 70.15 I I 69.89 

Door J 51.85 I I 51.97 
Tons per Year to Result in 1 ppb Change in Ozone 
Milwaukee I I 25604 I I 25508 I Door I I 18924 l 18968 ... _ 
Change in ()zone (ppb)from 59 Tons Emission 
Milwaukee I I 0.0023 L I 0.0023 j 

Door I I 0.0031 I I 0-0031 I 

2018 to 
2002 

-143 
-608 
-751 

-274115 

-12.3 
-15.8 

I 61.06 

I 47.53 

I l 22286 
17349 

I 0.0026 

I 0.0034 



Exhibit A - Attachment 1 - Ozone Analysis Documentation 

MS Silicon LLC - Proposed Silicon Manufacturing Plant 

State of Wisconsin 
CORRESPONDENCE/MEMORANDUM-------------

DATE: November 6, 2012 FILE REF: 4530 
FID: 469033840 

TO: Paul Yeung - AM/7 

FROM: John Roth- AM/7 

SUBJECT: Revised Ozone Air Quality Analysis for a PSD Permit for Waupaca Foundry Plant 2/3 

A. INTRODUCTION 

Ozone is a photochemical pollutant that is not generally emitted directly from sources, but is a secondary 

pollutant created through complex reactions, primarily from volatile organic compounds (VOCs) and 

oxides of nitrogen (NO,). This complex chemistry is well understood but has historically presented 

significant challenges to the designation of particular models for assessing the impacts of individual 

stationary sources for the formation of this pollutant. Since formation of ozone takes place over tens to 

hundreds of kilometers downwind from sources. regional models have been developed to simulate ozone 

levels over large areas. These models have worked well and have been used to develop strategies for 

reducing VOCs and NO, in order to attain the ozone ambient air quality standards. Changes from 

additions of individual sources have not shown any impact in these regional models. 

Waupaca Foundry is proposing to increase their potential emissions relative to their historical actual 

emissions by 40 tons of VOC and 19 tons of NO, per year, including a minor source construction permit 

issued earlier in 2012. The analysis set forth below demonstrates that the total increase of emission ( 46 

tons per year potential increase over actual) would not have an effect on the attainment status of the area. 

B. POINTSOURCEINVENTORY 

Examining the point source emissions in the Waupaca County area (Brown, Oconto. Outagamie. 

Shawano, Waupaca Counties) for 2010, VOC and NO. emissions account for 13,997 tons per year. 

Waupaca Foundry's potential emission increase for both permits and both pollutants would represent 

0.4% of the total of NOx and VOC point source emissions for the region. If other potential ozone 

precursor emitting sources are included, such as biogenic, area, and on/off road mobile source emissions 

for this county, this would decrease the percentage of Waupaca Foundry's overall potential contribution 

for ozone formation. While production of ozone is not a linear relationship to emissions, analysis of 

Waupaca Foundry's emissions demonstrates the impacts of this project will be below detectable levels. 

Because it will be emitting 0.4% of the emissions for the region, its ozbne contribution would be minimal. 
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C. OZONE MODELING- LADCO 

Exhibit A - Attachment 1 - Ozone Analysis Documentation 
MS Silicon LLC- Proposed Silicon Manufacturing Plant 

The closest ozone rnonirors to Waupaca Foundry are those located in Appleton (Outagamie County) and Green Bay (Brown County). Ozone levels at both locations are well below the 2008 NAAQS of 75 parts per bimon (ppb). To cause a violation of the 2008 ozone standard this year, the monitors would need to record values 14 to 35 ppb higher than any fourth-high value in the last ten years (2002-20 l I). 

Year Appleton Design Value Green Bay Design Value 
1-----

41
b High (ppb) (ppb) 41

h High (ppbJ (ppb) 2002 75 - 84 -2003 75 - 77 ---2004 71 73 70 77 2005 79 75 79 75 1-----· ---2006 69 73 66 71 2007 75 74 82 75 ·~- ·~·-2008 62 68 63 70 2009 64 67 65 70 2010 62 62 65 64 2011 72 66 65 65 Critical 2012 94 76 98 76 

The Lake Michigan Air Director Consortium (LADCO) performed photochemical modeling for the region to assess the control strategies to bring the region into attainment. The analysis considered emissions from point, area, and mobile sources and determined the level of reduction in emission to achieve the NAAQS at every monitoring site. The available documentation provides tables showing the impacts at Wisconsin ozone monitors and the emission reduction levels needed to achieve those results. To examine the possible impact of Waupaca Foundry, the Round 4 emissions and modeling reports were reviewed (http://www .ladco.org/reports/control/modeling(). 

To provide a range of impact. the total emission reductions within Wisconsin were compared to predicted changes in ozone concentration in Door County (a rural area expected to have limited local VOC reduction) and Milwaukee County (an urban area expected to have greater local VOC reduction). Using this data it is estimated that it takes from I 7,349 tons per year to 25,604 tons per year of total VOC and NO, reductions to result in a I ppb reduction in ozone concentration. Therefore, it is assumed that 17,349 to 25.604 tons per year of increased emissions would result in a J ppb increase of concentration. Note that this method assumes emission reductions in other areas in the modeling domain do not affect Wisconsin ozone concentrations. This is not acwally the case. but results in a conservative estimate of the sensitivity of ozone concentrations to Wisconsin emissions. 

Based upon the expected emission increase of 59 tons per year of VOC and NO,. it is estimated that the increase in ozone concentration is between 0.002 ppb and 0.003 ppb. Considering that an increase of 14 ppb to 35 ppb in ozone concentration is necessary to cause a violation at nearby monitors, it is concluded that the potential increase of 40 tons of VOC and 19 tons of NO, per year will not cause a violation of the ozone NAAQS. 



Exhibit A - Attachment 1 - Ozone Analysis Documentation 

MS Silicon LLC - Proposed Silicon Manufacturing Plant 

C. OZONE MODELING - LADCO 

The closest ozone monitors to Aarrowcast arc those located in Appleton (Outagamie County) and Green 

Bay (Brown County). Ozone levels at both locations are well below the 2008 NAAQS of 75 parts per 

billion (ppb ). To cause a violation of the 2008 ozone standard this year, the monitors would need to 

record values 14 to 35 ppb higher than any fourth-high value in the last ten years (2002-20 II). 

Year 
Appleton Design Value Green Bay Design Value 

41
h High (ppb) (ppb) 4'h High (ppb). (ppb) 

2002 75 - 84 -
2003 75 - 77 -

2004 71 73 70 77 

2005 79 75 79 75 

2006 69 73 66 71 

2007 75 74 82 75 

2008 62 68 63 70 

2009 64 67 65 70 

2010 62 62 65 64 

2011 72 66 65 65 

Critical 2012 94 76 98 76 

The Lake Michigan Air Director Consortium (LADCOJ performed photochemical modeling for the 

region to assess the control strategies to bring the region into attainment. The analysis considered 

emissions from point, area, and mobile sources and determined the level of reduction in emission to 

achieve the NAAQS at every monitoring site. The available documentation provides tables showing the 

impacts at Wisconsin ozone monitors and the emission reduction levels needed to achieve those results. 

To examine the possible impact of Aarrowcast, the Round 4 emissions and modeling reports were 

reviewed (http://www.ladco.org/reports/control/modeling{). 

To provide a range of impact, the total emission reductions within Wis<.:onsin were compared to predicted 

changes in ozone concentration in Door County (a rural area expected to have limited local VOC 

reduction) and Milwaukee County (an urban area expected to have greater local VOC reduction). Using 

this data it is estimated that it takes from 17,349 tons per year to 25,604 tons per year of total VOC and 

NO, reductions to result in a 1 ppb reduction in ozone concentration. Therefore, it is assumed that I 7.349 

to 25.604 tons per year of increased emissions would result in a I ppb increase of concentration. Note 

that this method assumes emission reductions in other areas in the modeling domain do not affect 

Wisconsin ozone concentrations. This is not actually the case, but results in a conservative estimate of 

the sensitivity of ozone concentrations to Wisconsin emissions. 

Based upon the expected emission increase of 235 tons per year of VOC and NO,. it is estimated that the 

increase in ozone concentration is between 0.009 ppb and 0.014 ppb. Considering that an increase of 14 

ppb to 35 ppb in ozone concentration is necessary to cause a violation at nearby monitors. it is concluded 

that the potential increase of 225 tons of VOC and 10 tons of NO, per year will not cause a violation of 

the ozone NAAQS. 



Exhibit A - Attachment I - Ozone Analysis Documentation 
MS Silicon LLC - Proposed Silicon Manufacturing Plant 

2002 
---;~~;·--T . 2009 to -r- 2012 2012 to 

2018 2002 2002 
Typical Summer Day Emissions 

voc 1005 909 -96 878 -127 862 
NO, I 128 747 -381 647 -481 520 
Tor a! 2133 1656 -477 1525 -608 1382 

Total Year 778545 604440 -174105 556625 -221920 504430 
Modeled ()zone Concentrations (ppb) 
Milwaukee 91.0 84.2 -6.8 82.3 -8.7 78.7 

Door 91.0 81.8 -9.2 79.3 -II. 7 75.2 
Tons per Day to Result in 1 ppb Chan e in Ozone 
Milwaukee 70.15 I 69.89 

Door 51.85 I 51.97 I 
TonsJ!!!r Year to Result in J ppb Change in Ozone 

~----~- -·~-Milwaukee I 25604 I I 25508 I -
Door I I 18924 I I 18968 r 

Change in 0zo1Ze (ppb).from 235 Tons EmissiolZ 
Milwaukee I [ 0.0092 I l 0.0092 I 

Door I I 0.0124 I I 0.0124 r 
-'~-

2018 to 
2002 

-143 
-608 
-751 

-274115 

-12.3 
-.I 5.8 

61.06 
47.53 

I 22286--

r 17349 

I 0.0105 
r 0.0135 



*Projected Ozone Emissions (tons/year)= NO, Emissions+ VOC Emissions 

Exhibit A - Table 1 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential to Emit of Ozone Precursor Compounds 

*VOC/NO, Ozone conversion factor taken from State of Wisconsin Correspondance/Memorandum on November 6, 2012 for Revised Ozone Air Quality Analysis for a PSD Permit for Waupaca Foundry Plant 2/3. 

Example Calculation 

Conversion Factor= 1 ppb /17,349 tons/year of VOC/NO, 

Predicted Increase (ppb) =NO, Emissions (tons/yr) + VOC Emissions (tons/year) • Conversion Factor 

Notes: 

•ozone 8-Hour NAAQS is 75 ppb 

**Refer to Figure 1. Concentration based on MDEQ 2012 Air Quality Data Summary 

Example Calculations 

Predicted Increase (ppm) = Predicted Increase (ppb) I 1000 
Projected Concentration (ppm)= Measured Ozone Concentration (ppm)+ Predicted Increase (ppm) 
Predicted Concentration {ppb) =Projected Concentration (ppm) • 1000 
Total Concentration = Predicted. Concentration (ppb) +Existing Ozone Background Concentration (ppb) 

Exhibit A- Ozone Analysis .xlsx, Emissions with Project 10/23/2013 



County City 2012 8·Hour 
Design 

.. " 1 Values (ppb) 
*DeSoto County Hernando 74 

Bolivar County Cleveland 74 

Hancock County Waveland 67 

Harrison County Gulfport 73 

Hinds County Jackson 68 

Jackson County Pascagoula 73 

lauderdale Meridian 63 
County * lee County Tupelo 66 

Data taken from MDEQ 2012 Air Quality Data summary 

* Location of monitor used to 
represent proposed plant site 

*The monitor located in Lee County is located near the Tupelo Regional Airport. This airport may affected measurements at the ozone monitor. Because of this potential influence the monitor located in DeSoto County (Hernando) was considered more representative of the proposed project site. 

Kennedy/Jenks Consultants 
MS Silicon 

Proposed Silicon Manufacturing Facility 
Tishomingo County, MS 

Location of Ozone Monitors - 8-Hour 
Monitoring Data 

1341008*00 
October 2013 

Exhibit A - Figure 1 



Robinson, Donna 

From: 
Sent: 
To: 
Subject: 

PSD Notice 

Bonnie_Grey@deq.state.ms.us 
Wednesday, October 23, 2013 8:32 PM 
Krivo, Stan 
EPA/MDEQ PSD Draft Permit enReview (Mississippi Silicon LLC) 

The Mississippi Department of Environmental Quality has prepared a draft PSD permit for the facility identified below. A 
copy of this draft permit and other relevant documents can be viewed using the following link. 

Permit No. 2640-00060. 

Additional facility information can be viewed at: Mississippi Silicon LLC. 

A summary of all PSD applications under review in Mississippi can be viewed at: MDEQ PSD en Review. 

Facility Name: Mississippi Silicon LLC 
City: Burnsville 
County: Tishomingo 

Please contact the permit writer, Bonnie Grey ((601) 961-5784 I Bonnie_Grey@deq.state.ms.us), or the branch manager, 
Marc Wyatt ((601) 961-5367 I Marc_Wyatt@deq.state.ms.us), for additional information or if any of the associated 
documents are not available. 

Recipients: Marc_Wyatt@deq.state.ms.us, adams.yolanda@epamail.epa.gov, ceron.heather@epamail.epa.gov, 
forney.kathleen@epamail.epa.gov, jacqueline_evans@deq.state.ms.us, krivo.stanley@epamail.epa.gov. 

This email was electronically generated on Wed 23-0ct-2013 19:32:21 and is intended to complete the notification 
requirements under 40 CFR 52.21 (p){1) adopted by reference in Mississippi Commission on Environmental Quality 
Regulation APC-S-5. 
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Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Monday, October 21, 2013 12:30 PM 
Krivo, Stan 

Subject: 
Attachments: 

Fw: MS Silicon - Addendum #1 - Multi-Source Air Quality Impact Evaluation 
KJ_FileVista_Partnerlnstruction.pdf 

Instructions to download modeling inpuUoutput files. Thanks, Jackie 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deg.state.ms.us 
-----Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 10/21/2013 11:27 AM-----

From: "Cameron Ross" 
To:, 
Cc: "Steve Frey" , 
Date 10/10/2013 01 :56 PM 
Subject: FW: MS Silicon -Addendum #1 - Multi-Source Air Quality Impact Evaluation 

[attachment "KJ_FileVista_Partnerlnstruction.pdf' deleted by Jacqueline Evans/EPD/OPC/DEQ] 
Hi Jacqueline, 

Attached is information about our File Vista site, through which the modeling files can be retrieved. 

The files are located under San Francisco-> MS Silicon. 

Please let me know if you encounter are issues downloading the files. 

Best regards, 
Cameron 

Cameron Ross 
Kennedy/Jenks Consultants 
Phone: 415.243.2150 

From: Steve Frey 

1 



Sent: Thursday, October 10, 2013 6:54AM 
To: Bonnie_Morgan@deq.state.ms.us; Jacqueline_Evans@deq.state.ms.us 

Cc: Kristin Frey; Karen Thirman; Cameron Ross 
Subject: FW: MS Silicon- Addendum #1- Multi-Source Air Quality Impact Evaluation 

Importance: High 

Bonnie and Jacqueline 

Attached is Addendum #1 to the PSD air permit application submitted by MS Silicon dated August 15,2013. This addendum 

document contains the multi-source air quality impact evaluation for emissions of PM10, PM2.5, NOx and S02. The final results from 

this evaluation show that the proposed MS Silicon plant project will not cause or contribute to an exceedance of the NAAQS. 

Please let us know if you have any questions or comments regarding the attached. Also if you need a formal hardcopy version of this 

document sent to the MDEQ, please let us know. 

All supporting modeling files have been placed in a location for direct transfer or downloading by the MDEQ. Cameron Ross from 

Kennedy/Jenks Consultants will send a separate email this morning providing that information. 

Best Regards 

Steve 

Steven Frey 

Manager Air Quality 

Kennedy/Jenks Consultants 

1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

Office Phone: 847-278-7705 

Email: stevefrey@kennedyjenks.com 
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Kennedy/Jenks Consultants' 

fA FileVista 

FileVista is a web based file manager; basically, it will turn your standard browser into a Windows Explorer-like window. 

It is an easier way to view and use the K/J FTP server. Upload up to 2GB files (currently the maximum limit of web 

browsers and 115). 

Your K/J contact should provide you with the proper folder to find the files they placed for you to download; or a folder 

for you to upload your file(s) for your contact to pick up. Be aware that FileVista is a temporary place for "file transfers", 

not a long-term storage location; your K/J contact should remove files that have been successfully exchanged for 

confidentiality and data storage purposes. Should the cleanup get overlooked, the system will automatically delete 

files/folders that are over 14 days old. 

To use FileVista: 

1) To login, go to: http://www.kennedyjenks.com/filevista/ 

User name: public 
Password: lps282 

~ Welcome to RleVisto 
~ Please enter your credentials: 

user nlllrM: public 

PlSssword: 

, Remember me 

L~-Logu~--~-' 

'L. local intranet Protected Modt: Off 



2) To download a file, navigate to the specified branch/project folder or file provided by your K/J contact; then 

select the file or folder you want to download. 

;;:; Public 
:1:! 1w Bakersfield 

w Chico 
It:...) Choteau 

i· :w Denver 
.c.J Eugene 

:ti :w FederaiWay 

±I ·W Irvine 
±I •W KansasCity 
;t, IW LasVegas 

,r:..:.::J LosAngeles 

:w Oakland 
±: :w PaloAito 

0 Phoenix 
.i::• :...:;) Portland 

± 'W City of Banks 
w Pendleton 
w Pepsi NW Beverage~ 

3-J w Port of Newport 

wll!1m!l 
Li> Portland BCC 

±:,:....)Reno 

± :w Sacramento 

lt1 Click Download . 

L,. 

.·L 

._-/Portland 

Name •k 

@graph differences.xlsx 

~result powerpoint.pptx 

0 test data. txt 
[gJThumbs.db 

SiZe 

9 KB 

27 KB 

0 8 

4 KB 

fl pubic 

0 subfolders 
~Tasks 

4files, 39 KB 

Type Date Modified 

XLSX 12/12/2008 2:44 PM 

PPTX 12/12/2008 2:44 PM 

Text Document 12/12/2008 2:44 PM 

Data Base File 12/12/2008 2:44 PM 

~100% ... 

With FileVista you are able to download multiple files (Ctrl-click to select non-contiguous files), or whole folders. 

Folders/files will download as a .zip file. 

Do you want to open or save this file? 

Name: download-20081212143814.zip 

Type: WinZip File, 6.02MB 

From: www.kennedyjenks.com 

VVh~e files from the Internet can be useful. some fles can potentially 
harm your computer. f you do not trust the source. do not open or 
save this file. 'Nhat'sthe risk? 

Notify your contact when you have successfully downloaded the file(s) so they can perform the cleanup. 



3) To Upload Files, navigate to the "Upload" folder, within the Upload folder, find the folder your K/J contact 
provided. 

Click on the Upload Icon, the Upload Files window will pop-up. Click the Add ... button to browse and select files 
to upload. You can add multiple files. 

Upload f"lles 00 

't j Upbad to Folder: ''fill" " , Public\Lipload\TEST 

Name 

Add" .. ]' Rem 

Once all the files have been selected click Upload. 

, "."" · · Upload to Folder: ,."; )," 

1' . Pllblic\Upload\ TEST 

Name 

econ.txt 

='eomove [ RemoveAII , 

0 files to be t.ploaded 
Size 

lo;:Jd [ Close ] 

1 files to be uploaded 

SiZe 

34 B 

[ Upoad ][§~ 



A status window will pop up. 

Upload fles ~ 

I , ...._ J Opload to Folder: 
~ Public\Upload\TEST 

Status: 

Current File: 

Tnmsferred; 

Upload COIRpleted. 

[1 econ.lxt 

348 /348{100') 

Elapsed nrne: 

' Estimated Time Left: 

Transfer Rate: 

00:00:00 

00:00:00 
1,33 B/Sec 

l New Upfoad ] [00--;;=J 

Notify your contact that your upload was successful so they can retrieve the file(s) and cleanup the folder. 

=============================================== 

Requirements: 

* Compatible with most of the modern browsers. Currently confirmed browsers: 

Internet Explorer 6.0 and 7.0 

Firefox 1 and 2 

Safari 

* Javascript and Cookies should be enabled in the browser. 



Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Monday, October 21, 2013 5:02 PM 
Krivo, Stan 

Subject: Fw: Class I Report - Proposed MS Silicon Project 

FYI 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
-----Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 10/21/2013 04:02PM-----

From: "Bond, Meredith" 
To: , , "Steve Frey", Tim Allen, "Bret Anderson", "Jackson, Biii-FS", Cameron Ross, "Scott Adamson", Kristin Frey, Karen Thirman, "Forney, Katy", Ben 
Mense, 
Date 10/21/2013 03:18PM 
SubJect RE: Class I Report- Proposed MS Silicon Project 

Jacqueline & Bonnie, 

Thank you for the phone call on Friday. FWS-Branch of Air Quality had last heard from the applicant's 
consultants about the Class I AQRV modeling on September 20th- and we didn't see the modeling results or 
report until this morning (summary conveyed in 10118113 late-afternoon e-mail from Steve Frey/Kennedy 
Jenks, and complete report forwarded by him this morning). 

The Class I modeling report mentions in several places that the permit applicant, Mississippi Silicon, has made 
a commitment to operate no more than two of its four submerged arc furnaces at any given time. (See section 
2.1, third paragraph; section 2.2, third paragraph; section 3.3.1 narrative, and footnote to its accompanying 
Table 3-2.) Using the Q ~ 2,096.4 tons per year figure presented in section 2.2 for this operating scenario, the 
resulting Q/d ratio for the Mingo Wilderness is reduced to approximately 7.2, below the FLAG 2010 screening 
threshold of 10. 

Based upon the revised operating scenario and resultant emission rates, and the 293 km distance from the 
Mingo Wilderness, I am screening this project from further AQRV review as regards the FWS-managed Mingo 
Wilderness area. If the permit will not reflect the emission limitations indicated in the Class I modeling report, 
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please contact me so we may re-evaluate the project. 

At this time, I am also deferring any comments regarding the modeling analyses and methodologies discussed 
in the report to the Forest Service. 

Thank you for involving the Fish and Wildlife Service in this project review. 

--Meredith 

CAPT Meredith Bond, P .E., USPHS 
Deputy Chief 
U.S. Fish and Wildlife Service 
Branch of Air Quality 
7333 W Jefferson Ave., Suite 375 
Lakewood, CO 80235 
303-914-3808 
303-969-5444 fax 
Meredith Bond@fws.gov 

2 



Met-.a!"iilo!licel Solw<Jrr> In< 

October 9, 2013 

Mr. Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 
Schaumburg, illinois 60173 

Dear Mr. Frey: 

Per our conversation today, please find attached an Executive Summary describing the impacts of Mississippi Silicon emission sources on the Mingo and Sipsey Class I areas. 
If you have any questions regarding this report, feel free to contact me. 

Sincerely, 

Scott Adamson 
Meteorologist/Dispersion Modeler 

\\MSJ_SERVER_2012'msi_s~cr\Msi\Projeci5\2013\J3-611 Kl:medyJ=ks Silic:O!I Modelina\MS Silicon J!Ju:culiye SUPIIDIII)' Lea.er.doc: 

4525 Wasatch Blvd I Sutte 200 l5LC Ul 84124 Phone 801·272·3000 !Fax 801·272 3040 www met.&Diur..on com l•niOOmetsoluuon com 



Attachment A 
PSD Class I Air Quality Analysis Executive Summary 

4525 Wau11t.eh Blvd I Suite 200 I SU:: UT 84 1 24 
Phone 801 2723000JfeJ 801-272·3Cl40 
www metr.olut•on com I on!oOmetr;o!ut•on eom 



EXECUTIVE SUMMARY 

A Prevention of Significant Deterioration (PSD) Class I ambient air quality analysis was 
conducted for the emission sources associated with Mississippi Silico~ LLC proposed silicon 
manufacturing plant to be located in Tishomingo County, near the town ofBumsviUe, 
Mississippi. The air dispersion modeling analyses were conducted to evaluate the aic quality 
impact on two Class I areas, Sipsey and Mingo Wilderness areas, which are located within a 300 
kilometer radius of the proposed plant. The air modeling analyses evaluated the potential air 
quality impacts on the Sipsey and Mingo Wilderness areas and included the Class I Area 
Increment and Air Quality Related Values (AQRVs) which evaluated the Class I Significant 
Impact Levels (SILs), visibility impairment, and sulfate and nitrate deposition impacts. 

To perform the Class 1 area analyses, the CALPUFF Modeling System (CALPUFF 
(Version 5.8), CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range 
transport model recommended by the draft Federal Land Managers' Air Quality Related Values 
Workgroup (FLAG) Phase 1 Report-Revised (201 0), was utilized. CALPUFF is a non-steady 
state Lagrangian Gaussian puff long-range transport model that includes algorithms for building 
downwash effects, as welJ as chemical transformations (important for visibility controUing 
pollutants), and wet/dry deposition. CALPUFF uses the wind fields generated by CALMET to 
make the transport and dispersion calculations. 

CALMET, the meteorological preprocessor for CALPUFF, is a diagnostic meteorological 
model that produces three-dimensional wind and temperature fields and two-dimensional fields 
of other meteorological parameters. The CJass 1 air dispersion modeling analysis was perfonned 
using the CALMET dataset which was developed through the Visibility Improvement State and 
Tribal Association ofthe Southeast (VISTAS) Best Available Retrofit Technology (BART), 
commonJy referred to as the VISTAS CALMET dataset. The VISTAS CALMET dataset is 
available for 5 sub domains. The VISTAS CALMET dataset for Sub Domain I was utilized for 
the Sipsey Wilderness Area; sub Domain 3 was utilized for the Mingo Wilderness Area. 



The VISTAS CALMET dataset incmporated meteorological surface and upper air as well 

as precipitation stations which were provided to the CALMET model during processing. 

Monthly CALMET.DAT files were used for years 2001,2002, and 2003. Ozone data were 

extracted using CalPro from a standard ozone dataset associated with the VISTAS CALMET 

dataset (Sub Domain I or 3). 

Geophysical data such as terrain and land use is a necessary input to the CALMET 

model. The geophysical data utilized was included as pan of the VISTAS CALMET dataset. 

POSTUTIL (Version 1.56), a program that transfonns particle size species to new species 

and produces the necessary concentration files that are then used by CALPOST for post

processing of results, was used for these analyses. The CALPOST model was used to calculate 

the concentration results for comparison to the modeling significance levels and the deposition 

flux for total sulfur and nitrogen. CALPOST was also used to carry out the visibility analysis. 

The CALPUFF modeling system switch settings and model options were based a combination of 

Interagency Workgroup on Air Quality Modeling (IW AQM) recommended switch settings and 

successive switch settings recommended in the Federal Land Managers {FLM) CALPUFF 

Reviewer's guide-FNL-20110523. 

The air dispersion modeling analysis evaluated the potential impact of the emissions from 

proposed silicon manufacturing plant. Emission data and source characteristic infonnation for 

the proposed silicon manufacturing plant were provided by Kennedy Jenks. Point, area, and 

volume sources were included in the model. Discrete receptors for Sipsey and Mingo Wilderness 

areas, downloaded from the National Park Service (NPS) web site at 

http://www.nature.n(:!s.gov/air/mms/receQtQrslindex.cfin were used to calculate air quality and 

visibility impacts. 



The maximum concentrations of S02, N02, PM to, and PM2.5 at the Sipsey and Mingo 
Wilderness Areas were compared with Class I Significant Impact Levels (SILs). According to 
guidance, if maximum concentrations are below the Sll.s, then emissions from the facility are 
assumed to be insignificant and no further analysis is needed. Tables E-1 and E-2 present the 
results of the air dispersion modeling analysis for the Mississippi Silicon, LLC facility and 
compares the modeled concentrations at Sipsey and Mingo, respectively, to the Class I SILs. 
With the exception of three-hour and 24-hour S02 concentrations for 2001 and 2003, results 
indicate that all modeled concentrations are well below the SILs. For pollutant concentrations 
below the Sll.., the emissions from the Mississippi Silicon, LLC facility are assumed to be 
insignificant which means that emissions from the proposed facility will not have the potential to 
cause or contribute to an exceedance of an ambient air quality standard or PSD increment At 
this time the Mississippi Department ofEnvironmentaJ Quality (MDEQ) and FLM's have not 
required a cumulative increment analysis to be conducted. 

TableE-1 
CALPUFF Maximum Modeled Concentrations and Comparison to tbe PSD Class I SJLs 

for Sipsey Wilderness Area 

PM1o 24-hour (H2H) o.ooso 0.0031 0.0041 0.3 !.7 
Annual (HJH) 0.0002 0.0002 0.0002 0.2 0.1 1 
24-hour (HIH) 0.0139 0.0077 0.0081 0.07 19.8 

PM2.S 24-bour (H2H) 0.0074 0.0074 0.0072 0.07 10.62 
Annual (H 1 H) 0.0004 0.0003 0.0004 0.06 0.73 

E-3 



Table E-2 

CALPUFF Maximum Modeled Conceotrations aod Comparison to the PSD Class I SILs 

for Mingo Wilderness Area 

28.1 

20.1 

Annual (HlH) 0.0004 0.0002 0.0003 O.J 0.36 

24-hour (HI H) 0.0004 0.001 J 0.0007 0.3 0.36 

24-hour (H2H) 0.0003 0.0006 0.0006 0.3 0.21 

Annual (H 1 H) 0.0000 0.0000 0.0000 0.2 0.01 

24-hour (HlH) 0.0012 0.0019 0.0020 0.07 2.9 

24-bour (H2H) 0.0010 0.0014 0.0019 0.07 2.7 
Annual (HlH) 0.0000 0.0000 0.06 0.07 

A visibility impairment analysis was conducted in order to detennine if the Mississippi 

Silicon, LLC facility would have an adverse impact on visibility at the Sipsey and Mingo 

Wilderness Areas. The analysis was done using the CALPOST following the methods and 

options outlined under the FLAG 2010 guidance with MVJSBK = 8 and the background light 

extinction based on the "cleanest 20%" days for each wiJdemess area. The visibility threshold is 

exceeded if the predicted change in light extinction exceeds 5% based on the 98th percentile 

(eighth highest day for a year) in any single year modeled. The CALPUFF/CALPOST visibility 

results for the Mississippi Silicon, LLC facility were compared to the "cleanest 20%., 

background and were found to be below the 5% (based on the 98111 percentile calculation) for the 

cleanest 20% background condition. These results for Sipsey and Mingo Wilderness areas are 

presented in Tables E-3 and E-4, respectively. 

E-4 
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TableE-3 

Eight Highest DaUy Delta-Dedview Change for Cleanest 20% for 

Sipsey Wilderness Areas 

TableE-4 

Eight Highest Daily Delta-Dedview Change for Cleanest 20% for 

Mingo Wilderness Areas 

0.52% 0.35% 0.70% 14 

Total sulfur and total nitrogen deposition analyses were perfonned for Sipsey and Mingo 
Wilderness areas. For the deposition analysis, POSTUTJL was used to combine the wet and dry 
flux output files from CALPUFF and scale the contributions of S02, S04, NOll, N0.3, and HNOJ 
such that total nitrogen (N) and total sulfur (S) flux were contained in the same file. The model 
results were compared to the 0.0 I kg/hal year Deposition Analysis Threshold (DA T) developed 
by the NPS and the U.S. Fish and Wildlife Service (FWS) for the Eastern Class I Areas. The 
results of this analysis are provided in E-5 and E-6 for Sipsey and Mingo, respectively. 

E-5 



TableE-5 

Sulfur and Nitrogen Deposition Flux Results for Sipsey WUderness Area 

TableE-6 

Sulfur and Nitrogen Deposition Flux Results for Mingo Wilderness Area 



Mississippi Sflleon Ous ISIL Analysis 
Sll A111ly'sls with visibility and deposition chemlallll'lnsformatklll tumed off In CAlPUFF 
MIII&O Sipsey 

_, __ 
Sll. ......._.. S& A ...... 0.1--- ..._ .......... ,.,. -:;: 
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Robinson. Donna 

From: 
Sent: 
To: 
Subject: 

Good morning Stan, Richard 

Jacqueline_Evans@deq.state.ms.us 
Thursday, October 24, 2013 9:38AM 
Krivo, Stan; Monteith, Richard 
Fw: N02 Mutlisource including culpability analysis 

-

Have a question for you. Following our conference call with Mississippi Silicon, Steve reran the model and continued to get a modeled violation for the 1-hour NAAQS. Steve and I discussed it and I suggested that he use the NAAQS contribution option to show MS Silicon's contribution to the modeled violation. Instead of doing that, he provided the following explanation. We (he and I) went over it together, but I am still having trouble grasping what he has done. Is this acceptable for a culpability analysis? Would like your input. Thanks, Jackie 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deg.state.ms.us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 10/24/2013 08:24AM -----

From "Steve Frey" 
To:,, 
Date: 10/23/2013 03:05PM 
Subject: N02 Mutlisource including culpability analysis 

Provided below is the 1-hour multisource N02 impact (8th highest) for all sources. The background concentration is 63.9 ug/m3. The results provided in this table are reflective of the worst case year based on the initial modeling. Other years are still running but should show similar results since certain existing sources dominate the predicted concentrations. 

1) The values below need to be multiplied by EPA Tier II conversion of 0.8. Thus 180.4 becomes 144.32. Adding a background of 63.9 results in a total of 208.22 above the 1-hor N02 NAAQS. However modeling that one receptor point for every hour in the year shows that the impact from MS Silicon is around 5.5 ug/m3 well below the SIL of 7.52ug/m3. 

2) We look at each of the top ten highest concentrations in the table below and for each concentration MS silicon impacts result in predicted concentrations of less than 5.5 ug/m3, well below the SIL of 7.5 ug./m3. To obtained these results we have group the proposed plant as a separate group within the model run. Thus it is easy to go back and check that group to see what the worst case concentration was at that receptor based on predicted concentrations for the entire year. 
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3) A conservative approach to looking at the results is to take the 10 highest concentration and multiply by 0.8 and then add the 

background concentration. This results in a predicted multisource concentration of 108.51 X 0.8 = 86.8 ug/m3 +a background of 

63.9 to get a total of 150.7 ug/m3 which is well below the 1-hour N02 NAAQS of 188 ug/m3 

4) Since it appears the results are being biased by several existing sources and the proposed plant has an insignificant impact on 

those specific hot spots and to account for any variation from year to year, the maximum 1-hou impact (highest predicted 

concentration)from the plant can be used and then add the representative background concentration. This would be 119.77 in 

calendar year 2008. Add the background of 63.9 and you get a total of 183.67 ug/m3 also below the 1-hour N02 of NAAQS of 188 

ug/m3. 

Additional model runs are still going, thus the approach provided for item 4 above should account for any year to year variation 

where you look at the 81h highest versus the highest stated above 

Steve 

**MODELOPTs: RegDFAULT CONC ELEV 

***THE SUMMARY OF MAXIMUM 8TH-HIGHEST MAX DAILY 1-HR RESULTS AVERAGED OVER 1 YEARS*** 

** CONC OF N02 IN MICROGRAMS/M**3 ** 

NETWORK 

GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID 

SRCGPllST HIGHEST VALUE IS 180.41076 AT ( 372965.00, 3866020.00, 181.48, 181.48, 0.00) DC 

2ND HIGHEST VALUE IS 167.02731 AT ( 408965.00, 3837020.00, 210.60, 248.60, 0.00) DC 

3RD HIGHEST VALUE IS 154.00159 AT ( 370965.00,3866020.00,178.76, 178.76, 0.00) DC 

4TH HIGHEST VALUE IS 152.61029 AT ( 370965.00, 3864020.00, 181.07, 181.07, 0.00) DC 

5TH HIGHEST VALUE IS 152.02898 AT ( 403965.00, 3842020.00, 215.63, 232.60, 0.00) DC 

6TH HIGHEST VALUE IS 137.85737 AT ( 423965.00, 3842020.00, 206.35, 231.00, 0.00) DC 

7TH HIGHEST VALUE IS 134.48482 AT ( 380965.00, 3870020.00, 196.26, 196.26, 0.00) DC 

8TH HIGHEST VALUE IS 121.71853 AT ( 418965.00, 3862020.00, 193.89, 193.89, 0.00) DC 

9TH HIGHEST VALUE IS 121.45998 AT ( 418965.00, 3832020.00, 215.32, 275.60, 0.00) DC 

lOTH HIGHEST VALUE IS 108.50979 AT ( 368965.00, 3862020.00, 181.00, 181.00, 0.00) DC 

Steven Frey 

Manager Air Quality 

Kennedy/Jenks Consultants 

1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

Office Phone: 847-278-7705 

Email: stevefrey@kennedyjenks.com 
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Robinson, Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Tuesday, November 12, 2013 2:19 PM 
Krivo, Stan 

Subject: Fw: N02 Mutlisource including culpability analysis - Email #3 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deg.state.ms.us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 11/12/2013 01 :18 PM -----

From: "Steve Frey" 
To:,, 
Date 10/23/2013 03:05PM 
Subject N02 Mutlisource including culpability analysis 

Provided below is the 1-hour multisource N02 impact (81h highest) for all sources. The background concentration is 63.9 ug/m3. The results provided in this table are reflective of the worst case year based on the initial modeling. Other years are still running but should show similar results since certain existing sources dominate the predicted concentrations. 

1) The values below need to be multiplied by EPA Tier II conversion of 0.8. Thus 180.4 becomes 144.32. Adding a background of 63.9 results in a total of 208.22 above the 1-hor N02 NAAQS. However modeling that one receptor point for every hour in the year shows that the impact from MS Silicon is around 5.5 ug/m3 well below the SIL of 7.52ug/m3. 

2) We look at each of the top ten highest concentrations in the table below and for each concentration MS silicon impacts result in predicted concentrations of less than 5.5 ug/m3, well below the SIL of 7.5 ug./m3. To obtained these results we have group the proposed plant as a separate group within the model run. Thus it is easy to go back and check that group to see what the worst case concentration was at that receptor based on predicted concentrations for the entire year. 

3) A conservative approach to looking at the results is to take the 10 highest concentration and multiply by 0.8 and then add the 
background concentration .. This results in a predicted multisource concentration of 108.51 X 0.8 = 86.8 ug/m3 +a background of 63.9 to get a total of 150.7 ug/m3 which is well below the 1-hour N02 NAAQS of 188 ug/m3 

4) Since it appears the results are being biased by several existing sources and the proposed plant has an insignificant impact on those specific hot spots and to account for any variation from year to year, the maximum 1-hou impact (highest predicted 
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concentration)from the plant can be used and then add the representative background concentration. This would be 119.77 in 

calendar year 2008. Add the background of 63.9 and you get a total of 183.67 ug/m3 also below the 1-hour N02 of NMQS of 188 

ug/m3. 

Additional model runs are still going, thus the approach provided for item 4 above should account for any year to year variation 

where you look at the 8th highest versus the highest stated above 

Steve 

**MODELOPTs: RegDFAUL T CONC ELEV 

***THE SUMMARY OF MAXIMUM 8TH-HIGHEST MAX DAILY 1-HR RESULTS AVERAGED OVER 1 YEARS*** 

** CONC OF N02 IN MICROGRAMS/M**3 ** 

NETWORK 

GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZHILL, ZFLAG) OF TYPE GRID-ID 

SRCGPllST HIGHEST VALUE IS 180.41076 AT ( 372965.00, 3866020.00, 181.48, 181.48, 0.00) DC 

2ND HIGHEST VALUE IS 167.02731 AT ( 408965.00, 3837020.00, 210.60, 248.60, 0.00) DC 

3RD HIGHEST VALUE IS 154.00159 AT ( 370965.00, 3866020.00, 178.76, 178.76, 0.00) DC 

4TH HIGHEST VALUE IS 152.61029 AT ( 370965.00, 3864020.00, 181.07, 181.07, 0.00) DC 

5TH HIGHEST VALUE IS 152.02898 AT ( 403965.00, 3842020.00, 215.63, 232.60, 0.00) DC 

6TH HIGHEST VALUE IS 137.85737 AT ( 423965.00, 3842020.00, 206.35, 231.00, 0.00) DC 

7TH HIGHEST VALUE IS 134.48482 AT ( 380965.00, 3870020.00, 196.26, 196.26, 0.00) DC 

8TH HIGHEST VALUE IS 121.71853 AT ( 418965.00, 3862020.00, 193.89, 193.89, 0.00) DC 

9TH HIGHEST VALUE IS 121.45998 AT ( 418965.00, 3832020.00, 215.32, 275.60, 0.00) DC 

lOTH HIGHEST VALUE IS 108.50979 AT ( 368965.00, 3862020.00, 181.00, 181.00, 0.00) DC 

Steven Frey 

Manager Air Quality 

Kennedy/Jenks Consultants 

1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

Office Phone: 847-278-7705 

Email: stevefrey@kennedyjenks.com 
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Robinson. Donna 

From: 
Sent: 
To: 

Jacqueline_Evans@deq.state.ms.us 
Tuesday, November 12, 2013 2:31 PM 
Krivo, Stan 

Subject: 
Attachments: 

Fw: 502 Analysis with Kingsford - Email #7 
A TTOOOOl.txt 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 
----- Forwarded by Jacqueline Evans/EPD/OPC/DEQ on 11/12/2013 01 :30 PM -----

From: "Cameron Ross" 
To: "Steve Frey", 
Cc:, 
Date. 10/23/201311:05AM 
Subject RE: 802 Analysis with Kingsford 

[attachment "MSS and KMC Results.zip" deleted by Jacqueline Evans/EPD/OPC/DEQ] 
Please see attached modeling result files. 

Cameron Ross 
Kennedy/Jenks Consultants 
Phone: 415.243.2150 

From: Steve Frey 
Sent: Wednesday, October 23, 2013 8:57AM 
To: Cameron Ross 
Cc: Jacqueline_Evans@deq.state.ms.us; Bonnie_Morgan@deq.state.ms.us 
Subject: S02 Analysis with Kingsford 

Cameron, 

Can you send the modeling we did early this week where we looked at MS silicon with Kingsford in the revised S02 impact analysis 
for the PSD Class II increment. 
Please send ASAP 
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Thanks 

Steve 

Steven Frey 

Manager Air Quality 

Kennedy/Jenks Consultants 

1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

Office Phone: 847-278-7705 

Email: stevefrey@kennedyjenks.com 

2 



Robinson, Donna 

From: 
Sent: 
To: 
Cc: 

Subject: 

Dear Jackie, 

Jackson, Bill -FS <bjackson02@fs.fed.us> 
Friday, October 25, 2013 1:18 PM 
Jacqueline_evans@deq.state.ms.us 
Anderson, Bret A -FS; Steve Frey (SteveFrey@KennedyJenks.com); Krivo, Stan; 
Thurmond, Dagmar -FS; Bond, Meredith <meredith_bond@fws.gov> 
(meredith_bond@fws.gov); Pitrolo, Melanie -FS 
Initial response to the proposed MS Silicon, LCC permit 

We are making good progress on completing our review of the Class I atmospheric dispersion modeling 
analysis for the proposed Mississippi Silicon, LCC facility. To date, we have focused on the 2001 modeling 
results and have confirmed the input values for CALPUFF, POSTUTIL, and CALPOST do match the values in our 
Reviewer's Guide document. Our final step is to make sure the emission rates used in CALPUFF match those 
reported for the simultaneous operation of two Arc Furnaces. 
We have also taken a look at the draft permit prepared by your agency and I am very concerned with item 
111.55 (page 18, and see at the bottom of this email) and recommend that it be removed. As it is currently 
written, this permit condition could increase daily emissions without doing an adequate AQRV analysis for 
Sipsey Wilderness. It is my opinion that if this permit condition were implemented then it would circumvent 
the PSD process regarding protection for the Air Quality Related Values at Sipsey Wilderness and may result in 
an adverse impact if more than two of the Submerged Arc Furnaces are operated simultaneously. 
If the permit condition (111.55) is not removed then I believe the current CALPUFF analysis should be modified 
with emissions occurring simultaneously from all four of the submerged Arc Furnaces. I look forward to this 
issue being resolved before we begin the technical briefing for the Federal Land Manager for Sipsey 
Wilderness. Please let me know if you would like to have a conference call with Bret Anderson and myself 
early next week to discuss this matter further. 
Best regards, 
Bill Jackson 
Air Resource Specialist 
USDA Forest Service 
160A Zillicoa Street 
Asheville, NC 28801 
Email: bjackson02@fs.fed.us 
Office phone#: 828-257-4815 
111.55: For Emission Pint AA-201 (Submerged Arc Furnaces), the permittee can formally request removal of the restriction 
on the number of Submerged Arc Furnaces that can operate at any given time. To request elimination of this restriction, 
the permittee must submit a demonstration to the MDEQ that operation of the 4 Submerged Arc Furnaces would not 
cause or contribute to a violation of the National Ambient Air Quality Standards (NAAQS) following EPA's Appendix W 
requirements for conducting an air quality impact evaluation. Operation of 4 Submerged Arc Furnaces at any given time 
can only occur after formal approval from the MDEQ. Any request for elimination of this restriction must be provided by 
the permittee in writing to the MDEQ no later than 180 days prior to operation of the 4 Submerged Arc Furnaces 
simultaneously. (Ref.: PSD Construction Permit Issued Issuance Date) 

This electronic message contains information generated by the USDA solely for the intended recipients. Any 
unauthorized interception of this message or the use or disclosure of the information it contains may violate the 
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law and subject the violator to civil or criminal penalties. If you believe you have received this message in error, 

please notify the sender and delete the email immediately. 

2 



fZ. cL~o>L 

Summary of Steps Used i 
Quality Impact Evaluc 

(October 2013) 

MISSISSIPPI 
SILICON 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

50 Industrial Drive 
Burnsville, MS 38847 

Date: October 22, 2013 

1jPage 



• Step 1 - Evaluated the proposed plant worst case operating conditions including 
Phases I and II 

• Step 2 - Proposed plant will have significant impacts for PM1o, PM2.s. S02 and 
N02. CO has insignificant impact 

o Distance of SIL Area (Table 4- Addendum #1) 

• PM1o-4 km 
• PM2.s- 7 km 
• N02/S02 - 50 km 

• Step 3 - Proposed plant sets the minor source PSD Class II increment baseline 
date (Table 5d -Addendum #1 ). Predicted concentrations below Class II 
increments 

• Step 4- MDEQ identified one existing source as an S02 increment consuming 
source. This source is Kingsford Manufacturing Company located in Alcorn 
County, MS. Reran initial receptor grid on October 21, 2013 with MS Silicon 
sources and Kingsford - No changes in predicted concentrations. 

• Step 5- Modeled proposed plant and existing significant PM1o and PM2.5 sources 
on respective SIL areas (Table 10 -Addendum #1). Inclusion of background 
concentration shows predicted concentrations below NAAQS. 

• Step 6 - Modeled proposed plant and existing significant NOx and S02 emission 
sources (Table 10- Addendum #1 ). Predicted concentrations exceeded N02 and 
S02 1-hour NAAQS by a factor of 5. 

• Step 7 - Performed source culpability analysis to determine contribution from 
individual existing sources (Table 10a -Addendum #1). Two major contributors 
identified- Columbia Gas Transmissions and TVA Colbert. Modeling run 
currently running to confirm that no other existing emission source would 
result in impacts above the corresponding NAAQS. Each individual source 
is being evaluated to determine its impact on the receptor grid. 

• Step 8 - Modeling run currently running to determine predicted 
concentrations for 1-hour N02 and S02 excluding the two major contributing 
sources. Predicted concentrations resulting from these two sources show 
numerous receptors exceeding the N02 and S02 1-hour NAAQS 

• Step 9 - Determined the maximum impact of the proposed plant on critical 
receptors at the two major contributing sources. The maximum point of impact 
would be receptors located along a line between the MS Silicon plant (center point) 
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and each of the two contributing sources. Since this is a 1-hour averaging period, 
the maximum impact downwind of each source was evaluated. The analysis 
performed was used to demonstrate that the MS Silicon plant does not have a 
significant 1-hour impact at the maximum point of interaction 

• Step 10 - Five (5) receptors spaced at 250 meters were located downwind of the 
two existing sources along the interaction line. Those receptors were modeled to 
show the maximum predicted concentrations from the proposed plant (Table 11-
Addendum #1 ). Predicted concentrations were shown to be below the 
corresponding Slls. To achieve these predicted concentrations, MS Silicon 
proposed to limit operation of the 4 SAFs to no more than 2 SAFs operating at any 
given time. This will be included as an enforceable permit condition by the MDEQ. 
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Public Notice 
Mississippi Environmental Quality Permit Board 

P. 0. Box 2261 
Jackson, MS 39225 

Telephone No. (601) 961-5171 
Public Notice Start Date: October 24, 2013 
Deadline For Comment: November 22,2013 

MDEQ Contact: Bonnie Morgan 

Mississippi Silicon, LLC, located East of County Roads 210 and 365 in Burnsville, Mississippi, (740) 525-9396 
(Ohio) has applied to the Mississippi Department of Environmental Quality for Issuance of a Prevention of 
Significant Deterioration Construction Permit: Air Ref. No. 2640-00060. The PSD Construction Permit shall satisfy 
the requirement for a permit to operate until the date the application for issuance of the Title V Permit to Operate is 
due. 

The applicant's operations fall within SIC Code 3339 for the manufacturing of Primary Nonferrous Metals for the 
manufacturing of Silicon Metal through the mixing of quartz, coal, and wood in semi-enclosed submerged arc 
furnaces to produce 98% pure silicon. The Silicon is further processed in either form of Silicon Ingot or Silicon 
Flake. As a result of these operations, the proposed facility is subject to Compliance Assurance Monitoring (CAM), 
New Source Performance Standards (NSPS) Subpart Z (Ferroalloy Production), NSPS Subpart IIII (Stationary 
Compression Ignition Internal Combustion Engines), National Emission Standards for Hazardous Air Pollutants 
(NESHAP) for Area Sources Subpart YYYYYY (Ferroalloy MACT), NESHAP Subpart ZZZZ (Reciprocating 
Internal Combustion Engine MACT) and PSD for Carbon Monoxide (CO), Nitrogen Oxides (NOx), Particulate 
Matter (PM), Particulate Matter 10 (PMw), Particulate Matter 2.5 (PMz5), Sulfur Dioxide (SOz), Volatile Organic 
Compounds (VOCs), and Green House Gases (regulated as Carbon Dioxide equivalent (COze)). PSD regulations, 
which set certain requirements on the permissible incremental impact on air quality and the degree of control of air 
contaminants, has been reviewed for compliance with those regulations. The project will be located in a PSD Class 
II area and the following consumption of air quality increments is predicted to occur: 

Particulate Matter Less than 2.5 microns 

Annual 

24-Hour 

1.94 micrograms per cubic meter or 

48.5% of the 4 micrograms per cubic meter increment. 

7.82 micrograms per cubic meter or 

86.8% of the 9 micrograms per cubic meter increment. 

Particulate Matter Less than I 0 microns 

Annual 

24-Hour 

Sulfur Dioxide 

Annual 

24-hour 

3-hour 

Nitrogen Dioxide 

Annual 

64456 PER20130001 

3.59 micrograms per cubic meter or 

21.11 % of the 17 micrograms per cubic meter increment. 

16.68 micrograms per cubic meter or 

55.6% of the 30 micrograms per cubic meter increment. 

4. 79 micrograms p er cubic meter or 

23.95% ofthe 20 micrograms per cubic meter increment. 

26.02 micrograms per cubic meter or 

28.59% of the 91 micrograms per cubic meter increment. 

68.89 micrograms per cubic meter or 

13.45% of the 512 micrograms per cubic increment. 

6.19 micrograms per cubic meter or 

24.76% of the 25 micrograms per cubic meter increment. 



The staff of the Permit Board has developed the proposed draft permit based on information submitted to the Permit 

Board by the applicant, appropriate State and Federal agencies and other interested parties. A Preliminary 

Determination, also referred to as a Statement of Basis, has been prepared that contains a discussion of decision

making that went into the development of the permit and to provide the permitting authority, the public, and other 

government bodies a record of the technical issues surrounding issuance of the permit. The Preliminary 

Determination includes the discussion of the Best Available Control Technology (BACT) Analysis for all emission 

points/sources emitting pollutants subject to PSD with the construction application. As a result of this analysis and 

the proposed limitations by the facility which was based upon this analysis, the staff of the department believes that 

with these constraints and limitations proposed by the facility and included in the draft permit, this operation will 

meet all State and Federal air pollution control laws and standards. 

The staff of the Permit Board is soliciting all relative information pertaining to the proposed activity, including 

public comment, to ensure that the fmal staff recommendation on the draft permit complies with all State and 

Federal regulations. Public review and comment on the draft permit and supporting documentation is an important 

element in the staff evaluation and resulting recommendation to the Permit Board. The draft permit conditions have 

been developed to ensure compliance with all State and Federal regulations but are subject to change based on 

information received as a result of public participation. 

Persons wishing to comment upon or object to the proposed determinations are invited to submit comments in 

writing to Bonnie Morgan at the Permit Board's address shown above, no later than November 22, 2013. All 

comments received by this date will be considered in the formulation of final determinations regarding the 

application. A public hearing will be held if the Permit Board fmds a significant degree of public interest in the 

proposed permit. The Permit Board is limited in the scope of its analysis to environmental impact. Any comments 

relative to zoning or economic and social impacts are within the jurisdiction of local zoning and planning authorities 

and should be addressed to them. 

Additional details about the application, including a copy of the draft permit, are available by writing or calling 

Freedom of Information Act Contact at the above Permit Board address and telephone number. Additionally, as a 

courtesy, for those with Internet access, a copy of the proposed draft permit may be found on the Mississippi 

Department ofEnvironmental Quality's website at: http://opc.deq.state.ms.us/publicnotice.aspx . This 

information is also available for review at the following locations during normal business hours: 

Mississippi Department of Environmental Quality 
Office of Pollution Control 
515 E. Amite St 
Jackson, MS 39201 

Burnsville Public Library 
PO Box 188 
Burnsville, MS 38833 

Please bring the foregoing to the attention of persons whom you know will be interested. 

64456 PER20130001 



Robinson, Donna 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Bonnie_Morgan@deq.state.ms.us 
Thursday, October 24, 2013 2:29 PM 
Krivo, Stan 
RE: Access to MS Silicon 

- {\. "\ 0 E"~6.. 
- ( edctc-\- 'CXC> \(\ ~ 

po.~s ~otd ~ 
enSearch Online Public Notice152.rtf; 2640-00060 .. ~ .... ~~-~ ~·-... _ ....... ~~-

-

I'm sorry your having trouble Stan. I'm going to try and break these apart. They're large documents and having a hard 
time going through so bear with me. I'm also copying the rest of the gang to make sure they get them as well. So please 
be patient with me. If you need anything further, please don't hesitate. Thank you for letting me know and I know we'll 
all be talking soon. Thanks! 
(See attached file: enSearch Online Public Notice152.rtf)(See attached 
file: 2640-00060 Proposed Draft Permjt.doc) ---------------
Bonnie Grey Morgan 
Metals and Metal Manufacturing Bran_ch 
Environmental Permits Division 
Office of Pollution Control 
Mississippi Department of Environmental Quality 
(601) 961-5784 
Physical Address: 515 Amite Street, Jackson, MS 39201 Mailing Address: P.O. Box 2261, Jackson, MS 39225 

From:"Krivo, Stan" <Krivo.Stanley@epa.gov> To:"Bonnie_Morgan@deq.state.ms.us" 
<Bonnie_Morgan@deq.state.ms.us>, 

Date:l0/24/2013 01:13PM 
Subject:RE: Access to MS Silicon 

Bonnie, 

I cannot find the preliminary determination document on the referenced website. 
Please let me know how I can access this document. 
Thanks ... sjk 

-----Original Message-----
From: Bonnie_Morgan@deq.state.ms.us [mailto:Bonnie_Morgan@deq.state.ms.us] 
Sent: Thursday, October 24, 2013 12:06 PM 
To: Jim_ Tillman@deq.state.ms.us 
Cc: Krivo, Stan 
Subject: Re: Access to MS Silicon 

Also Jim, 
Can't Stan along with the public gain access to the permits as well as the preliminary determination from our website 
now? 
Thanks to the both of you! 

Bonnie Grey Morgan 
Metals and Metal Manufacturing Branch 

1 



Environmental Permits Division 

Office of Pollution Control 

Mississippi Department of Environmental Quality 

(601) 961-5784 

Physical Address: 515 Amite Street, Jackson, MS 39201 Mailing Address: P.O. 

Box 2261, Jackson, MS 39225 

From:Jim Tillman/EPD/OPC/DEQ 

To:Bonnie Morgan/EPD/OPC/DEQ@DEQ, 

Cc:Krivo.Stanley@epa.gov 

Date:10/24/2013 10:32 AM 

Subject:Re: Access toMS Silicon 

Stan .. 

Did you try 
login: enreview 

password: msdeq$ 

I was able to access and see the listing and the App. Summary document. 

(See attached file: letter948214.rtf) 

From:Bonnie Morgan/EPD/OPC/DEQ 

To:Jim Tillman/EPD/OPC/DEQ@DEQ, 

Cc:Krivo.Stanley@epa.gov 

Date:10/24/2013 09:10AM 

Subject:Re: Access to MS Silicon 

Jim, can you help Stan with this? Thanks! 

Bonnie Grey Morgan 

Metals and Metal Manufacturing Branch 

Environmental Permits Division 

Office of Pollution Control 

Mississippi Department of Environmental Quality 

(601) 961-5784 

Physical Address: 515 Amite Street, Jackson, MS 39201 Mailing Address: P.O. 

Box 2261, Jackson, MS 39225 
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From:"Krivo, Stan" <Krivo.Stanley@epa.gov> To:"Bonnie_Grey@deq.state.ms.us" <Bonnie_Grey@deq.state.ms.us>, 
Date:10/24/2013 09:03AM 
Subject:Access to MS Silicon 

Bonnie, 

I can't access the MDEQ PSD enReview information. I have tried the name and password provided by Jackie Evan but 
still have problems. 
Please let me know what I should do to obtain access to this information. 
Thanks ... sjk 

Stanley J. Krivo 
U.S. Environmental Protection Agency 
Atlanta Federal Center, 61 Forsyth Street, SW Atlanta, GA 30303 
404/562-9123 (Phone) 404/562-9091 (Fax) 
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STATE OF MISSISSIPPI 
AIR POLLUTION CONTROL 

PERMIT 
AND PREVENTION OF SIGNIFICANT 

DETERIORATION AUTHORITY 
TO CONSTRUCT AIR EMISSIONS EQUIPMENT 

THIS CERTIFIES THAT 

Mississippi Silicon LLC 
Burnsville, Mississippi 

Tishomingo County 

has been granted permission to construct air emissions equipment to comply with 
emission limitations, monitoring requirements and other conditions set forth 
herein. This permit is issued in accordance with the provisions of the Mississippi 
Air and Water Pollution Control Law (Section 49-17-1 et. seq., Mississippi Code 
of 1972), and the regulations and standards adopted and promulgated thereunder 
and under authority granted by the Environmental Protection Agency under 40 
CFR 52.01 and 52.21. 

MISSISSIPPI ENVIRONMENTAL QUALITY PERMIT BOARD 

AUTHORIZED SIGNATURE 
MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 

Issued: Issuance Date Permit No.: 2640-00060 



PART I 
GENERAL CONDITIONS 

Page 2 of 40 
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I.l. Any activities not identified in the application are not authorized by this permit. 

!.2. All air pollution control facilities shall be designed and constructed such as to allow proper 

operation and maintenance of the facilities. 

I.3. The necessary facilities shall be constructed so that solids removed in the course of control 

of air emissions may be disposed of in a manner such as to prevent the solids from 

becoming windbome and to prevent the materials from entering State waters without the 

proper environmental permits. 

I.4. The air pollution control facilities shall be constructed such that diversion from or bypass of 

collection and control facilities is not needed except as provided for in Regulation APC-S-1, 

"Air Emission Regulations for the Prevention, Abatement, and Control of Air 

Contaminants", Section 10. 

!.5. The construction of facilities shall be performed in such a manner as to reduce both point 

source and fugitive dust emissions to a minimum. 

I.6. The permittee shall allow the Mississippi Department of Environmental Quality Office of 

Pollution Control and the Mississippi Environmental Quality Permit Board and/or their 

representatives upon presentation of credentials: 

a. To enter upon the permittee's premises where an air emission source is located or in 

which any records are required to be kept under the terms and conditions of this permit; 

and 

b. At reasonable times to have access to and copy any records required to be kept under 

the terms and conditions of this permit; to inspect any monitoring equipment or 

monitoring method required in this permit; and to sample any air emissions. 

I. 7. After notice and opportunity for a hearing, this permit may be modified, suspended, or 

revoked in whole or in part during its term for cause including, but not limited to: 

a. Violation of any terms or conditions of this permit. 

b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant facts, 

or 

c. A change in any condition that requires either a temporary or permanent reduction or 

elimination of authorized air emissions. 
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1.8. Except for data determined to be confidential under the Mississippi Air & Water Pollution 
Control Law, all reports prepared in accordance with the terms of this permit shall be 
available for public inspection at the offices of the Mississippi Department of 
Environmental Quality Office of Pollution Control. 

1.9. The issuance of this permit does not convey any property rights in either real or personal 
property, or any exclusive privileges, nor does it authorize any injury to private property or 
any invasion of personal rights, nor any infringement of Federal, State or local laws or 
regulations. 

1.10.Nothing herein contained shall be construed as releasing the permittee from any liability for 
damage to persons or property by reason of the installation, maintenance, or operation of the 
air cleaning facility, or from compliance with the applicable statutes of the State, or with 
local laws, regulations, or ordinances. 

1.11. This permit may only be transferred upon approval of the Mississippi Environmental 
Quality Permit Board. 

1.12. This permit is for air pollution control purposes only. 

1.13. Approval to construct will expire should construction not begin within eighteen (18) months 
of the issuance of this permit, or should construction be suspended for eighteen (18) months. 

1.14.The permittee shall notify the MDEQ in writing when construction ofthe facility 
begins within fifteen (15) days ofbeginning actual construction. 

1.15 Upon the completion of construction or installation of an affected source, the permittee shall 
notify the Permit Board within thirty (30) days that construction or installation was 
performed in accordance with the approved plans and specifications on file with the permit 
board. Certification of Construction for the purposes of this permit is defined as completion 
of the commissioning and testing, of all of the major production lines, which allows the 
beginning of operations as an integrated facility. 

1.16 The Permit to Construct shall be deemed to satisfy the requirement for a permit to operate 
until the date the application for issuance of the Title V Permit to Operate is due. The 
permittee shall submit an application for a Title V Permit to Operate no later than twelve 
(12) months after beginning operation. Beginning operation will be assumed to occur upon 
certification of construction, unless the permittee specifies differently in writing. 
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PART II 
EMISSION POINT DESCRIPTION 

The permittee is authorized to construct air emissions equipment "for the emission of air 
contaminants from the Silicon Manufacturing Plant: 

Emission Point ( Deseription 

AA-000 Silicon Manufacturing Plant 

AA-100 Raw Material Receiving, Handling and Storage Operations 

AA-101 Material Handling and Transfer to and from Coal Storage Pile 

Conveyance of Coal to Charging Storage Silo equipped with a 
AA-101a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BG5) 

AA-102 Material Handling and Transfer to and from Wood Storage Pile 

Conveyance of Wood to Charging Storage Silo equipped with a 
AA-102a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BG5) 

AA-102b Wood Chipper 

AA-103 Material Handling and Transfer to and from Quartz Storage Pile 

Conveyance of Quartz to Charging Storage Silo equipped with a 
AA-103a baghouse or combination ofbaghouses with 120,000 acfm for 

controlling emissions (BG5) 

AA-104 
Material Handling and Transfer to and from Limestone Storage 
Pile 

AA-105 Storage Piles Processing (i.e., Bulldozing) 

AA-106 Wind Erosion on Coal, Wood and Quartz Storage Piles 

AA-200 Silicon Manufacturing Plant 

I 
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I Ellisliea Poiat I Des~ription l 
Four (4) Submerged Arc Furnaces equipped with individual 
negative pressure Baghouses (BG1, BG2, BG3, and BG4) for 

AA-201 
controlling emissions from the maximum production capacity of 
2.75 tons/hour per furnace and 11.0 tons/hour utilizing all four 
furnaces and 21,024 tons/year per furnace and 84,096 tons/year 
utilizing all four furnaces. 

AA-201a Casting Frames 

AA-202 
Four (4) 10.0 MMBTU/Hr Natural Gas-Fired Ladle Preheaters (2 
ton ladle capacity) 

AA-300 Product Ref'mement and Handling 

Silicon Grinding and Milling Operations equipped with a baghous~ 
AA-301 or combination ofbaghouses with 120,000 acfm for controlling 

emissions (BG6) 

AA-400 Other Plantwide Operations and Activities 

AA-401 One (1) 500 gallon Diesel Storage Tank 

AA-402 Plantwide Fugitive Emissions from Roadways 

AA-402a 
Plantwide Fugitive Emissions from Transport of Raw Materials 
(Material Storage Piles to SAF Charging Building) 

AA-403 Slag Handling and Storage 

AA-404 Silica Fume Silos 

AA-405 
Facility Wide Miscellaneous Operations subject to APC-S-6 
(Insignificant Activities) 

AA-500 Emergency Support Equipment 

AA-501 One (1) 670 HP Diesel-Fired Emergency Generators 
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PART III 
EMISSION POINT SPECIFIC LIMITATIONS AND STANDARDS 

Emission Point Appliable Condition Jllhltut/ tlmit!Staodard 
Requlf:lmeut Number' ........... 

III.1 
Silicon 84,096 tpy 

Production 

III.2 
Natural Gas 350,000 MMBtu/yr 
Combustion 

III.3 NOx 1,906.2 tpy 

III.4 co 1,444.3 tpy 
PSD 

AA-000 Construction III.5 S02 2,170.1 tpy 
(Entire Facility) Permit Issued 

Issuance Date 
III.6 voc 93.5 tpy 

III.7 PM/PM10 81.8 tpy 

III.8 PM2.5 73.33 tpy 

9.90 tpy (Single) 
111.9 HAP 

24.9 tpy (Combined) 

BACT: Best Management Practices 
including a 3-sided windscreen barrier 

PMIPM10/ 
(where technically feasible), reduced drop 

PSD 
III.10 

PM2.5 
heights, use of chemical stabilization, and/or 

AA-101 watering to reduce visible emissions and the 

(Coal Storage Pile 
Construction development of a fugitive dust control plan 
Permit Issued 

Material Handling) 
Issuance Date 

to minimize PM emissions 

Material 
III.11 Throughput 105,120 tpy 

Rate 

PSD 
AA-101a Construction III.12 

PMIPM10/ BACT: 0.003 gr/dscf and use of Baghouse 
(Coal Conveyance) Permit Issued PM2.5 for PMIPM10/PM2.5 control 

Issuance Date 

BACT: Best Management Practices 
including a 3-sided windscreen 

PMIPM10/ barrier(where technically feasible), reduced 

PSD 
III.10 

PM2.5 
drop heights, use of chemical stabilization, 

AA-102 
Construction 

and/or watering to reduce visible emissions 

(Wood Storage Pile 
Permit Issued 

and the development of a fugitive dust 

Material Handling) 
Issuance Date 

control plan to minimize PM emissions 

Material 
III.13 Throughput 212,763 tpy 

Rate 
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E...,:O..,Nint Appl--e c•itio• Polhrta:atl U.itiStandard ......... Number Paraaaeter 

PSD 
AA-102a Construction 

III.12 PMJPM10/ BACT: 0.003 gr/dscf and use of Baghouse 
(Wood Conveyance) Permit Issued PM2.5 for PM/PM10/PM2.5 control 

Issuance Date 

PSD 
BACT: Operation with an enclosure that AA-102b Construction PMJPM10/ 

(Wood Chipper) Permit Issued III.14 
PM2.5 will minimize fugitive emissions and limited 

Issuance Date hours of operation 

BACT: Best Management Practices 
including a 3-sided windscreen 

PMJPM10/ barrier(where technically feasible), reduced 

PSD 
III.10 

PM2.5 drop heights, use of chemical stabilization, 
AA-103 and/or watering to reduce visible emissions 

(Quartz Storage Pile 
Construction 

and the development of a fugitive dust Permit Issued Material Handling) 
Issuance Date control plan to minimize PM emissions 

Material 
III.15 Throughput 212,763 tpy 

Rate 

AA-103a PSD 

(Quartz Construction 
III.12 PM/PM10/ BACT: 0.003 gr/dscf and use of Baghouse 

Permit Issued PM2.5 for PM/PM10/PM2.5 control Conveyance) 
Issuance Date 

BACT: Best Management Practices 
including a 3-sided windscreen 

PMIPM10/ 
barrier( where technically feasible), reduced 

PSD 
III.10 

PM2.5 drop heights, use of chemical stabilization, AA-104 
and/or watering to reduce visible emissions (Limestone Storage Construction 

and the development of a fugitive dust Pile Material Permit Issued 
control plan to minimize PM emissions Handling) Issuance Date 

Material 
III.16 Throughput 183 tpy 

Rate 

PSD BACT: Development of Dust Control Plan 
AA-105 

Construction PM/PM10/ 
including measures to eliminate dust such as 

(Storage Piles 
Permit Issued III.17 

PM2.5 application of wet suppressants, watering, 
Processing) 

Issuance Date speed reduction and vacuuming or 
sweeping, as required 

AA-106 PSD BACT: Implementation of a Fugitive Dust 
(Storage Pile Wind 

Construction 
111.18 PMIPM10/ Control Plan. Visible emissions shall be 

Permit Issued PM2.5 controlled using water, dust suppressants, or Erosion) 
Issuance Date wind screens as needed. 
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·.. ' ' 

··~· 
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Emisst8n Poiat ApJ)IItable CoadiCioa .., ••• t/ 
............ t Nu•ler Pall'dleter 

PSD 
Construction III.19 

PMIPM10/ BACT: 0.005 gr/dscf and use of fabric filter 

Permit Issued PM2.5 control (i.e., baghouse) 

Issuance Date 

40CFR lll.20 PM 
0.99 lb/MW-hr (compliance with 40 CFR 60, 

60.262(a)(1) Subpart Z) 

BACT: 95,467 tpy of C02e per furnace and 

111.21 
GHG 381,866 tpy ofC02e ffor all Furnaces 

(as C02e) combined; Use of Semi-Enclosed Furnace; 
and Good Operation and Maintenance 

PSD 
Construction III.22 NOx 

BACT: 45.0 lbs/ton (averaged over a 3-hr 

Permit Issued period) of Silicon produced 

Issuance Date 
BACT: 34.0 lbs/ton (averaged over a 3-hr 

lll.23 
period) of Silicon produced; Good 

Combustion and Operating Practices; Use of 

AA-201 co Semi-Enclosed Furnace 

(Submerged Arc 
Furnaces) 40CFR III.24 Less than 20 volume percent on a dry basis 

60.263(a) 

BACT: 52.0 lbs/ton (averaged over a 3-hr 

111.25 S02 
period) of Silicon produced; and Utilization 

PSD of Low Sulfur Content Material (where 

Construction technically feasible) 

Permit Issued 
Issuance Date BACT: 2.4 lbs/ton (averaged over a 30-day 

lll.26 voc period) of Silicon produced; and Good 
Operating Practices 

40CFR III.27 
Continuous Opacity Monitoring (COM) 

60.264(a) Installation and Operation 

Opacity 
40CFR III.28 15% from control device (i.e., fabric filter) 

60.264(b) 

PSD III.54 
Only Two out of the Four Furnaces may be 

Construction Operating operated at any given time. 

Permit issued Limit Requirements to Remove Operating 
Issuance Date 111.55 Restrictions 

PSD BACT: Best Management Practices to 
AA-201a Construction PM/PM10/ 

(Casting Frames) Permit Issued 
Ill.29 PM2.5 

minimize the generation of fugitive 

Issuance Date 
particulate emissions 

PSD BACT: 0.081bs/MMBTU; low NOx or 
AA-202 Construction 

(Ladle Preheaters) Permit Issued 
111.30 NOx equivalent burners/technology; combustion 

Issuance Date 
of clean fuel; and good combustion practices 
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' 

~; ...... lit ~..-. Cond••,,, ,', J'O)Iutant/ Limit/Sa~, < ,,, :',,,'! 

'' Para_. ' ''Requi ...... t Numtitr 

BACT: 117Ib/MMBTU ofC02 

BACT: 0.00221b/MMBtu of Methane; 

PSD 
AA-202 Construction BACT: 0.0002 lb/MMBtu of N20 

(Ladle Preheaters) Permit Issued 
111.31 GHG 

Issuance Date BACT: Good Combustion Practices, 
Combustion of Natural Gas Only, Periodic 
Maintenance, and energy efficient burner 

design including Low NOx burners or 
equivalent 

PM/PM10/ BACT: 0.0076 lbs/MMBTU; Combustion of 
III.32 

PM2.5 Natural Gas; and Good Combustion 
Practices 

BACT: 0.0840 lbs/MMBTU; Combustion of 
III.33 co Natural Gas; and Good Combustion 

AA-202 Practices 
(Ladle Preheaters) PSD 

BACT: 0.0006 lbs/MMBtu; Combustion of Construction 
Permit Issued 

III.34 S02 Clean Fuel (i.e., Combustion of Natural Gas 

Issuance Date Only); and Good Combustion Practices 

III.35 voc BACT: 0.00551b/MMBtu; Combustion of 
Natural Gas; and Good Operating Practices 

AA-301 PSD 

(Silicon Grinding Construction 
III.12 PMIPM10/ BACT: 0.003 gr/dscf and use of Baghouse 

Permit Issued PM2.5 for PM control and Milling) 
Issuance Date 

AA-402 
BACT: Development of Dust Control Plan and AA-402a PSD 

(Unpaved and Paved Construction PM/PM10/ 
including measures to eliminate dust such as 

Roads and Permit Issued 
III.17 

PM2.5 
application of wet suppressants, watering, 

Plantwide Trasnport Issuance Date speed reduction and vacuuming or 

Fugitive Emissions) sweeping, as required 

AA-403 PSD 

(Slag Handling and 
Construction 

III.12 
PMIPM10/ BACT: 0.003 gr/dscf and use of Baghouse 

Permit Issued PM2.5 for PM/PM10/PM2.5 control Storage) 
Issuance Date 

PSD 
Construction 

III.36 PM/PM10/ BACT: 0.01 gr/dscf for PM10/PM2.5 and the 
Permit Issued PM2.5 use of Bin Vent Filter for PM Control 
Issuance Date 

AA-404 
(Silica Fume Silo) 

40CFR 
III.37 Opacity 

Dust Handling Equipment Emissions shall 
60.262(b) not exceed 10% 
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PMIPMIO/ 
PM2.5 

BACT: Good Combustion and Operating 

PSD co Practices and Compliance with NSPS 1111 

Construction 
111.38 

Permit Issued voc 
Issuance Date 

NOx BACT: Good Combustion and Operating 
Practices; Compliance with NSPS 1111; and 

AA-501 S02 Use of Ultra Low Sulfur Diesel (ULSD) fuel 
(Emergency 
Generators) 40CFR 

III39 Applicability 
60.4200(a)(2)(i) 

40 CFR 60.4206 III.40 Lifetime Requirements 
NSPS 

40CFR 
III.41 

Subpart 1111 
Emission Standards 

60.4205(b) 

40CFR 
III.42 Diesel Fuel Requirements 

60.4207(b) 

40 CFR 64.2(a) III.43 CAM Applicability 

40 CFR 60.260 III.44 
NSPS 

Applicability 
Subpart Z 

40CFR 
63.11524(a) and 111.45 Applicability 

(b)(2) 

MACT 
40CFR 

III.46 
Subpart 

Compliance Date (Upon Startup) 
63.11525(c) yyyyyy 

40CFR 
lll.47 Emission Standards 

63.11526 
AA-000 

(Entire Facility) 40CFR 
MACT *where applicable 63.6585(a) and 

111.48 Subpart Compliance via NSPS Subpart 1111 
(c) via zzzz 

63.6590(c) 

PSD III.49 Opacity No more than 20% 
Construction 
Permit Issued 
Issuance Date 
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E ..... ._,oint Applicable Coaditioa . Ptllutaat/ Limitl$tandard 
•~tequireaent Number Parameter 

APC-S-1, 
III. 50 

0.6 lbs/MMBTU or as otherwise limited by 
Section 3.4(a)(1) facility modification restrictions 

AA-405 
APC-S-1, 

III.51 PMIPM10 
E = 0.8808*1"0•1667 or as otherwise limited by 

(Insignificant 
Section 3.4(a)(2) facility modification restrictions. 

Activities) 
APC-S-1, 0.2 grains/dscf of flue gas calculated to 12% 

*where applicable 
Section 3.8(a) 

III.52 C02 by volume 

APC-S-1, 
4.8 lbs/MMBTU per hour or as otherwise 

Section 4.1(a) 
III.53 S02 limited by facility modification restrictions 
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III. I For Emission Point AA-000 (Entire Facility), the permittee shall limit the annual Silicon 
Production to no more than 84,096 tons per year (tpy) as determined for each consecutive 
12-month period. (Ref.: PSD Construction Permit Issued Issuance Date) 

III.2 For Emission Point AA-000 (Entire Facility), the permittee shall limit Natural Gas 
Combustion to no more than 350,000 MMBtu per year (MMBTU/yr) as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.3 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofNitrogen 
Oxides (NOx) to no more than 1,906.2 tpy as determined for each consecutive 12-month 
period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.4 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Carbon 
Monoxide (CO) to no more than 1,444.3 tpy as determined for each consecutive 12-month 
period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.5 For Emission Point AA-000 (Entire Faciltiy), the permittee shall limit emissions of Sulfur 
Dioxide (S02) to no more than 2,170.1 tpy as determined for each consecutive 12-month 
period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.6 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions ofVolatile 
Organic Compounds (VOCs) to no more than 93.5 tpy as determined for each consecutive 
12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.7 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 
Particulate Matter/Particulate-10 (PM/PM-10) to no more than 81.8 tpy as determined for 
each consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.8 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 
Particulate Matter-2.5 to no more than 73.33 tpy as determined for each consecutive 12-
month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.9 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of 
Hazardous Air Pollutants (HAPs) to no more than 9.90 tpy for any single HAP and 24.9 tpy 
for combined HAPs, as determined for each consecutive 12-month period. (Ref.: PSD 
Construction Permit issued Issuance Date) 

III.10 For Emission Points AA-101, AA-102, AA-103, and AA-104 (Coal, Wood, Quartz, and 
Limestone Storage Pile Material Handling Areas), the permittee shall implement as 
appropriate the following Best Management Practices for minimizes PM emissions (BACT 
for PM/PM10/PM2.5); 

(a) 
(b) 
(c) 
(d) 

Install a 3-sided windscreen barrier (where technically feasible); 
Reduce drop heights; 
Use chemical stabilizers; 
Use watering Techniques; and 
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(e) Develop and Implement a Fugitive Dust Control Plan 

(Ref.: PSD Construction Plan Issued Issuance Date) 

III.11 For Emission Point AA-101 (Coal Storage Pile Material Handling), the permittee shall limit 
the Material Throughput Rate to no more than 105,120 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.12 For Emission Point AA-101a, AA-102a, AA-103a, AA-301, and AA-403 (Coal, Wood, and 
Quartz Conveyance, Silicon Grinding and Milling, and Slag Handling and Storage) the 
permittee shall limit PM/PM10/PM2.5 emissions to no more than 0.003 grains per dry 
standard cubic foot (gr/dscf) and use a baghouse for PM/PM10/PM2.5 control (BACT for 
PM/PM10/PM2.5). (Ref.: PSD Construction Permit issued Issuance Date) 

III.13 For Emission Point AA-102 (Wood Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.14 For Emission Point AA-102b (Wood Chipper), the permittee shall operate with an enclosure 
that will minimize fugitive emissions and limit the hours of operations to minimize 
PM/PM10/PM2.5 emissions (BACT for PM/PM10/PM2.5). (Ref.: PSD Construction Permit 
issued Issuance Date) 

III.15 For Emission Point AA-103 (Quartz Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 212,763 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.16 For Emission Point AA-104 (Limestone Storage Pile Material Handling), the permittee shall 
limit the Material Throughput Rate to no more than 183 tpy as determined for each 
consecutive 12-month period. (Ref.: PSD Construction Permit issued Issuance Date) 

III.17 For Emission Point AA-1 05 (Storage Piles Processing), the permittee shall implement a 
Dust Control Plan for minimizing PM/PM10/PM2.5 emissions (BACT for 
PM/PM10/PM2.5) which shall include as appropriate the following; 

(a) 
(b) 
(c) 
(d) 

Application of a wet suppressants; 
Watering Application; 
Spreed Reduction Implementation and Postings; and 
Vacuuming or Sweeping Methodologies 

(Ref.: PSD Construction Plan Issued Issuance Date) 

III.18 For Emission Point AA-106 (Storage Pile Wind Erosion), the permittee shall implement a 
Fugitive Dust Control Plan for minimizing PM/PM1 O/PM2.5 emissions (BACT for 
PM/PM10/PM2.5) which shall include as appropriate the following for controlling Visible 
Emissions: 



(a) 
(b) 
(c) 

Water Application; 
Dust Suppressants; and 
Wind Screens 

(Ref.: PSD Construction Plan Issued Issuance Date) 
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111.19 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit 
PM/PM10/PM2.5 emissions to no more than 0.005 gr/dscfand use a baghouse for PM 
control (BACT for PM/PM10/PM2.5). (Ref.: PSD Construction Permit issued Issuance 
Date) 

111.20 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60 - Subpart 
Z and shall limit PM emissions to no more than 0.99lb/MW-hr for determining compliance 
with 40 CFR 60, Subpart Z. (Ref.: 40 CFR 60.262(a)(l)) 

111.21 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit emissions 
of Greenhouse Gases, expressed as Carbon Dioxide equivalent, to no more than 95,467 tpy 
per furnace and 381,866 tpy for all four furnaces combined, as determined for each 
consecutive 12-month period, and shall also use semi-enclosed furnaces and employ good 
operating and maintenance techniques (BACT for GHG (as C02e)). (Ref.: PSD 
Construction Permit issued Issuance Date) 

Ill.22 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit NOx 
emissions to no more than 45.0 lbs/ton as determined by a 3-hr rolling average period of 
Silicon produced (BACT for NOx). (Ref.: PSD Construction Permit issued Issuance Date) 

Ill.23 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit CO 
emissions to no more than 34.0 lbs/ton, as determined by a 3-hr rolling average period of 
Silicon produced, and Utilize Good Combustion and Operation Practices and Semi-Enclosed 
Furnaces (BACT for CO). (Ref.: PSD Construction Permit issued Issuance Date) 

111.24 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60- Subpart 
Z and shall limit CO emissions to no more than 20 volume percent on a dry basis for 
determining compliance with 40 CFR 60, Subpart Z. (Ref.: 40 CFR 60.263(a)). (Ref.: PSD 
Construction Permit issued Issuance Date) 

111.25 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit S02 
emissions to no more than 52.0 lbs/ton, as determined by a 3-hr rolling average period of 
Silicon produced, and Utilize Low Sulfur Content Material where technically feasible 
(BACT for S02). (Ref.: PSD Construction Permit issued Issuance Date) 

111.26 For Emission Point AA-201 (Submerged Arc Furnace), the permittee shall limit VOC 

emissions to no more than 2.4 lbs/ton, as determined by a 30-day rolling average period of 
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Silicon produced, and Utilize Good Operating Practices (BACT for VOC). (Ref.: PSD 
Construction Permit issued Issuance Date) 

III.27 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to the New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60- Subpart 
Z and shall install, calibrate, maintain, and operate a Continuous Opacity Monitoring 
(COM) Device as specified in 40 CFR 60.264(a). (Ref.: 40 CFR 60.264(a)). 

III.28 For Emission Point AA-201 (Submerged Arc Furnace), the permittee is subject to New 
Source Performance Standards for Ferroalloy Production, specifically 40 CFR 60- Subpart 
Z and report as excess emissions all six-minute periods in which the average opacity is 15 
percent or greater leaving the control device (i.e., fabric filter) as specified in 40 CFR 
60.264(b). (Ref.: 40 CFR 264(b)) 

III.29 For Emission Point AA-201a (Casting Frames), the permittee shall implement a system for 
ensuring that a system of Best Management Practices is implemented to minimize the 
generation of fugitive particulate emissions (BACT for PM/PM10/PM2.5). (Ref.: PSD 
Construction Permit issued Issuance Date) 

III.30 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofNOx 
to no more than 0.08 lbs/MMBtu and utilize low NOx or equivalent burners/technology, 
combust clean fuel only and implement good combustion practices (BACT for NOx). (Ref.: 
PSD Construction Permit issued Issuance Date) 

III.31 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of 
Greenhouse Gases (GHG) to the following BACT emissions limitations (BACT for GHG): 

(a) 
(b) 
(c) 
(d) 

Carbon Dioxide (C02) emissions to no more than 117 lb/MMBtu 
Methane emissions to no more than 0.0022lb/MMBtu 
Nitrous Oxide emissions to no more than 0.0002 lb/MMBtu 
Good Combustion Practices, Combustion ofNatural Gas Only, Periodic 
Maintenance, and energy efficient burner design including Low NOx burners 
or equivalent. 

(Ref.: PSD Construction Permit Issued Issuance Date) 

III.32 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of 
PM/PM10/PM2.5 to no more than 0.0076 lbs/MMBtu, combust natural gas only, and utilize 
good combustion practices (BACT for PM/PM10/PM2.5). (Ref.: PSD Construction Permit 
issued Issuance Date) 

III.33 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of CO to 
no more than 0.0840 lbs/MMBtu, combust natural gas only, and utilize good combustion 
practices (BACT for CO). (Ref.: PSD Construction Permit issued Issuance Date) 
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III.34 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions of S02 
to no more than 0.0006 lbs/MMBtu, combust clean fuels only (i.e., natural gas only), and 
utilize good combustion practices (BACT for S02). (Ref.: PSD Construction Permit issued 
Issuance Date) 

III.35 For Emission Point AA-202 (Ladle Preheaters), the permittee shall limit emissions ofVOC 
to no more than 0.0055 lbs/MMBtu, combust natural gas only, and utilize good combustion 
practices (BACT for VOC). (Ref.: PSD Construction Permit issued Issuance Date) 

III.36 For Emission Point AA-404 (Silica Fume Silo), the permittee shall limit emissions of 
PM/PM10/PM2.5 to no more than 0.01 gr/dscffor PM/PM10/PM2.5 and the use of Bin 
Vent Filter (BACT for PM/PM10/PM2/5). (PSD Construction Permit issued Issuance Date) 

III.37 For Emission Point AA-404 (Silica Fume Silo), the permittee is subject to 40 CFR 
60.262(b) and shall limit emissions of Opacity from the Dust Handling Equipment to no 
more than 10% at any time. (Ref.: 40 CFR 60.262(b)) 

III.38 For Emission Point AA-501 (Emergency Generators), the permittee shall utilize Good 
Combustion and Operating Practices, utilize Ultra Low Sulfur Diesel (ULSD) Fuel, and 
comply with 40 CFR 60 - Subpart IIII for demonstrating compliance with 
PMIPM10/PM2.5, CO, VOC, NOx, and S02. (BACT for PMIPM10/PM2.5, CO, and VOC 
is the Good Combustion and Operating Practices as well as complying with Subpart IIII and 
BACT for NOx and S02 is Good Combustion and Operating Practices, compliance with 
Subpart IIII, and use ofULSD Fuel). (Ref.: PSD Construction Permit issued Issuance Date) 

III.39 For Emission Point AA-501, the permittee is subject to 40 CFR 60- New Source 
Performance Standards for Stationary Compression Ignition Internal Combustion Engines 
(Subpart IIII), specifically 40 CFR 60.4200(a)(2)(i), and shall comply with the applicable 
provisions. (Ref.: 40 CFR 60.4200(a)(2)(i)) 

III.40 For Emission Point AA-501, the permittee is subject to 40 CFR 60.4206 and shall comply 
with the applicable provisions and achieve the emission standards over the life of the engine. 
(Ref.: 40 CFR 60.4206) 

III.41 For Emission Point AA-501, the permittee is subject to 40 CFR 4205(b) and shall comply 
with the applicable provision and shall achieve compliance with the emission standards. 
(Ref.: 40 CFR 4205(b)) 

III.42 For Emission Point AA-501, the permittee is subject to 40 CFR 4207(b) and shall comply 
with the Diesel Fuel Requirements of 40 CFR 50.510(b). (Ref.: 40 CFR 40.4207(b)) 

III.43 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 64.2(a)
Compliance Assurance Monitoring (CAM) Provisions where applicable and the applicable 
CAM Plan is not due until the Title V Permit to Operate is due, which is specified herein, as 
a requirement upon certification of construction (i.e., Condition !.16). (Ref.: 40 CFR 
64.2(a)) 
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III.44 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 60.260-
Subpart Z, Standards of Performance for Ferroalloy Production Facilities and shall comply 
with the applicable provisions. (Ref.: 40 CFR 60.260) 

III.45 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 
63.11524(a) and (b)(2)- Subpart YYYYYY, National Emission Standards for Hazardous 
Air Pollutants for Area Sources: Ferroalloy Production Facilities and shall comply with the 
applicable provisions. (Ref.: 40 CFR 63.11524(a) and (b)(2)) 

III.46 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 
63.11525(c) and shall comply upon startup ofthe Ferroalloy Production Facility. (Ref.: 40 
CFR 63.11525(c)) 

III.47 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63.11526 
and shall comply with the following for demonstrating compliance with MACT YYYYYY: 

(a) 

(b) 

You shall not discharge to the atmosphere visible emissions (VE) from the 
control device that exceed 5 percent of accumulate occurrences in a 60-
minute observation period. 

You shall not discharge to the atmosphere fugitive PM emissions from the 
furnace building containing the electrometallurgical operations that exhibit 
opacity greater than 20 percent (6-minute average), except for one 6-minute 
average per hour that does not exceed 60 percent. 

(Ref.: 40 CFR 63.11526) 

III.48 For Emission Point AA-000 (Entire Facility), the permittee is subject to 40 CFR 63-
National Emission Standards for Hazardous Air Pollutants for Stationary Reciprocating 
Internal Combustion Engines and shall comply with this subpart by demonstrating 
compliance with the applicable provisions of 40 CFR 60 - Subpart IIII, as specified in 40 
CFR 63.6585(a) and (c) via 63.6590(c). (Ref.: 40 CFR 63.6585(a) and (c) via 63.6590(c)) 

III.49 For Emission Point AA-000 (Entire Facility), the permittee shall limit emissions of Opacity 
to no more than 20% at any time. (Ref.: PSD Construction Permit issued Issuance Date) 

III.50 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of 
ash and/or particulate matter from each fossil fuel burning installations of less than 10 
million BTU per hour heat input shall not exceed 0.6 pounds per million BTU per hour heat 
input. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.D(1)(a).) 

III.51 For Emission Point AA-405 (Insignificant Activities), the maximum permissible emission of 
ash and/or particulate matter from fossil fuel burning installations equal to or greater than 10 
million BTU per hour heat input but less than 10,000 million BTU per hour heat input shall 
not exceed an emission rate as determined by the relationship 
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E = 0.8808*I-0·1667 

where E is the emission rate in pounds per million BTU per hour heat input and I is the heat 
input in millions of BTU per hour. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.D(l)(b).) 

III.52 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the 
maximum discharge of particulate matter to exceed 0.2 grains per standard dry cubic foot of 
flue gas calculated to twelve percent (12%) carbon dioxide by volume for products of 
combustion. (Ref. 11 Miss. Admin Code Pt. 2, R. 1.3.H(1).) 

III.53 For Emission Point AA-405 (Insignificant Activities), the permittee shall not cause the 
maximum discharge of sulfur oxides from any fuel burning installations in which the fuel is 
burned primarily to produce heat or power by indirect heat transfer to exceed 4.8 
pounds(measured as sulfur dioxide) per million BTU heat input. (Ref. 11 Miss. Admin 
Code Pt. 2, R. 1.4.A(1).) 

III.54 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is only authorized to 
operate two (2) out of the four (4) Submerged Arc Furnaces at any given time and shall 
never operate all four combined Submerged Arc Furnaces at one time. (Ref.: PSD 
Construction issued Issuance Date) 

III. 55 For Emission Pint AA-201 (Submerged Arc Furnaces), the permittee can formally request 
removal of the restriction on the number of Submerged Arc Furnaces that can operate at any 
given time. To request elimination of this restriction, the permittee must submit a 
demonstration to the MDEQ that operation of the 4 Submerged Arc Furnaces would not 
cause or contribute to a violation of the National Ambient Air Quality Standards (NAAQS) 
following EPA's Appendix W requirements for conducting an air quality impact evaluation. 
Operation of 4 Submerged Arc Furnaces at any given time can only occur after formal 
approval from the MDEQ. Any request for elimination of this restriction must be provided 
by the permittee in writing to the MDEQ no later than 180 days prior to operation of the 4 
Submerged Arc Furnaces simultaneously. (Ref.: PSD Construction Permit Issued Issuance 
Date) 
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PART IV 
EMISSION POINT SPECIFIC MONITORING REQUIREMENTS .. . 

· ·~:m-ioqPoiJit AglitOie Con4ition :.OUQtaqtf MOilitm'IQC Reqafr'etQent 
Requlremat Number Parameter 

IV.1 Silicon Determine the Production for each 
Production consecutive 12-month period 

IV.2 Natural Gas 
Determine the total Combustion Rate Combustion 

IV.3 Opacity Determine using Method 22 and then 
Method 9 if emissions are present 

Pretest 30-days prior to performance testing if 
IV.4 Conference/ requested by MDEQ upon 60 day advanced 

Protocol of Stack Test Protocol 

PSD Control Regular Maintenance shall be performed AA-000 Construction IV.5 
Equipment and kept in log form (Entire Facility) Permit Issued 

Issuance Date IV.6 NOx 

IV.7 co 

IV.8 S02 

IV.9 voc Determine the Emission Rate for each 
consecutive 12 month period 

IV.10 PMIPMIO 

IV.ll PM2.5 

IV.12 HAP 

IV.13 
PMIPMIO/ Implement and Develop a Dust Control Plan 

AA-101 PSD PM2.5 for demonstrating compliance with BACT 
Construction (Coal Storage Pile 
Permit Issued Material Handling) 
Issuance Date Material 

Determine the Material Throughput Rate IV.14 Throughput 
Rate for each consecutive 12 month period 

PSD 
AA-101a Construction 

IV.13 PMIPMIO/ Implement and Develop a Dust Control Plan (Coal Conveyance) Permit Issued PM2.5 for demonstrating compliance with BACT 
Issuance Date 

AA-102 PSD 
PMIPM10/ Implement and Develop a Dust Control Plan (Wood Storage Pile Construction IV.13 

Material Handling) Permit Issued PM2.5 for demonstrating compliance with BACT 
Issuance Date 

Material 
Determine the Material Throughput Rate IV.14 Throughput 

Rate for each consecutive 12 month period 
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Emissioa Poiut Applidtil1 Coaditin. Nlutdt/ Mellitfrba•·~·~-·t 
:tblquirediat Nu--· ........ 

AA-102a PSD 
(Wood Conveyance) Construction IV.13 

PM!PM10/ Implement and Develop a Dust Control Plan 

Permit Issued PM2.5 for demonstrating compliance with BACT 

Issuance Date 

AA-102b PSD 
(Wood Chipper) Construction IV.13 

PM/PM10/ Implement and Develop a Dust Control Plan 

Permit Issued PM2.5 for demonstrating compliance with BACT 

Issuance Date 

AA-103 PSD PMIPM10/ Implement and Develop a Dust Control Plan 
(Quartz Storage Pile Construction IV.13 PM2.5 for demonstrating compliance with BACT 
Material Handling) Permit Issued 

Issuance Date 
Material Determine the Material Throughput Rate 

IV.14 Throughput 
Rate 

for each consecutive 12 month period 

AA-103a PSD Implement and Develop a Fugitive Dust 
(Quartz Construction IV.13 

PM!PM10/ 
Control Plan for demonstrating compliance 

Conveyance) Permit Issued PM2.5 with BACT 
Issuance Date 

AA-104 PM/PM10/ Implement and Develop a Dust Control Plan 
(Limestone Storage IV.13 

Pile Material 
PSD PM2.5 for demonstrating compliance with BACT 

Handling) 
Construction 
Permit Issued 
Issuance Date 

Material Determine the Material Throughput Rate 
IV.14 Throughput 

Rate 
for each consecutive 12 month period 

AA-105 
PSD Implement and Develop a Fugitive Dust 

Construction PM!PM10/ 
(Storage Piles Permit Issued 

IV.13 PM2.5 
Control Plan for demonstrating compliance 

Processing) Issuance Date 
with BACT 

AA-106 
PSD 

(Storage Pile Wind 
Construction 

IV.13 
PMIPM10/ Implement and Develop a Dust Control Plan 

Permit Issued PM2.5 for demonstrating compliance with BACT 
Erosion) Issuance Date 

IV.13 
PM!PM10/ Implement and Develop a Dust Control Plan 

PM2.5 for demonstrating compliance with BACT 

AA-201 
PSD 

(Submerged Arc 
Furnaces) Construction 

Permit Issued 
Issuance Date 

IV.15 
GHG Determine the C02e Emission Rate for each 

(as C02e) consecutive 12 month period 
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~Nat .,,~ .. C~n ·PoJIUtaut/ . Mon~~-Jit ... ...... t \ Number ~--
NOx 

Installation and Operation of CEMS 
co 

AA-201 PSD S02 
Construction IV.16 (Submerged Arc 
Permit Issued Furnaces) 
Issuance Date voc 

PMIPM10 Initial Performance Test for Demonstrating 
Operational Ranges 

PM2.5 

AA-201 40 CFR 60.264 IV.17 COMs Requirements (Submerged Arc 
Furnaces) 

40 CFR 60.265 IV.18 NSPS Monitoring of Operations 
SubpartZ 

40 CFR 60.266 
IV.19 Compliance with Test Methods and 

Procedures 

40CFR 
IV.25 Monitoring 63.11527(a) MACT 

Subpart 
40CFR yyyyyy Performance Testing and Compliance 
63.11528 IV.26 

Requirements 

PSD 
AA-201a Construction 

IV.20 PM/PM10/ Utilize Best Management Practices for 
(Casting Frames) Permit Issued PM2.5 demonstrating compliance with BACT 

Issuance Date 

NOx 

GHG 

PSD PMIPM10/ 
AA-202 Construction PM2.5 Utilize Good Combustion Practices and 

(Ladle Preheaters) Permit Issued IV.21 Implement Maintenance Guidelines for 
Issuance Date co demonstrating compliance with BACT 

S02 

voc 

AA-301 PSD 
(Silicon Grinding Construction 

IV.13 PMIPMIO/ Implement and Develop a Dust Control Plan and Milling) Permit Issued PM2.5 for demonstrating compliance with BACT 
Issuance Date 



Emission Pelot 

AA-402 
and AA-402a 

(Unpaved and Paved 
Roads and 

Plantwide Trasnport 
Fugitive Emissions) 

AA-403 
(Slag Handling and 

Storage) 

AA-404 
(Silica Fume Silo) 

AA-501 
(Emergency 
Generators) 

PSD 
Construction 
Permit Issued 
Issuance Date 

PSD 
Construction 
Permit Issued 
Issuance Date 

PSD 
Construction 
Permit Issued 
Issuance Date 

PSD 
Construction 
Permit Issued 
Issuance Date 

40 CFR 60.4209 

40CFR 
60.4211(a), (c), 

(t), and (g) 

Coadlita· 
:Nmalterr 

IV.13 

IV.l3 

IV.13 

IV.22 

IV.23 

IV.24 

_..u· .......... 

PMIPMlO/ 
PM2.5 

PMIPMlO/ 
PM2.5 

PMIPMlO/ 
PM2.5 

PMIPMlO/ 
PM2.5 

co 

voc 

NOx 

802 

NSPS 
Subpart 1111 
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Implement and Develop a Dust Control Plan 
for demonstrating compliance with BACT 

Implement and Develop a Dust Control Plan 
for demonstrating compliance with BACT 

Implement and Develop a Dust Control Plan 
for demonstrating compliance with BACT 

Implement Maintenance Guidelines for 
demonstrating compliance with BACT 

Monitoring and Compliance Requirements 
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IV.1 For Emission Point AA-000 (Entire Facility), the permittee shall determine the Silicon 
Produced for each consecutive 12-month period by obtaining data from purchasing, 
processing, and production, and any other data necessary to determine the facility wide 
production rate as determined for each consecutive 12-month period, for demonstrating 
compliance with Condition III.1 of the permit herein. (Ref.: PSD Construction Permit 
issued Issuance Date) 

IV.2 For Emission Point AA-000 (Entire Facility), the permittee shall determine the Natural Gas 
Combustion Rate total for each consecutive 12-month period by utilizing energy records, 
reports, and any other data necessary to determine the facility wide Natural Gas Combustion 
Rate for determining compliance with Condition III.2 of the permit herein. (Ref.: PSD 
Construction Permit issued Issuance Date) 

IV.3 For Emission Point AA-000 (Entire Facility), the permittee shall perform weekly Visual 
Emission Evaluations (VEEs/Observations) by Method 22,40 CFR 60, Appendix A. 
Observations shall be conducted during daylight hours and while the equipment is in 
operation. If visible emissions are observed, excluding condensed water water vapor, the 
permittee shall: 

(a) 

(b) 

(c) 

Within 24 hours, take corrective action that eliminates the visible 
emtsswns or verify that the unit causing the emission and any 
associated air pollution control equipment are operating normally in 
accordance with desiggn and standards procedures, and under the same 
conditions in which compliance was achieved in the past, and 

If visible emissions are not eliminated, have a certified visual emissions 
observer determine compliance with the opacity standard using EPA 
Reference Method 9 within three business days, and 

Report the visible emissions as a potential deviation (or as a violation if 
demonstrated by EPA Reference Method 9) according to the reporting 
requirements of this permit. 

(Ref.: PSD Construction Permit issued Issuance Date) 

IV.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Performance Test 
Protocol60 days prior to any Performance Test. Upon receipt of the Performance Test 
Protocol, the MDEQ may request a Pretest Conference to discuss the Performance Testing 
at least 30 days in advance of the Performance Test to discuss the Peformance Test or 
Performance Test Protocol. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.5 For Emission Point AA-000 (Entire Facility), the permittee shall perform regular 
maintenance on the control equipment according to the manufacturer design and 
recommendations. This maintenance shall be kept in log form and made available to 
MDEQ during inspections. (Ref.: PSD Construction Permit issued Issuance Date) 
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IV.6 For Emission Point AA-000 (Entire Facility), the permittee shall determine the NOx 

emission rate as determined for each consecutive 12-month period by utilizing data obtained 

from CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data 

necessary to demonstrate compliance with Condition III.3 of the federally enforceable 

permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.7 For Emission Point AA-000 (Entire Facility), the permittee shall determine the CO emission 

rate as determined for each consecutive 12-month period by utilizing data obtained from 

CEM, Stack/Performance Testing, Natural Gas Usage Records, and any other data necessary 

to demonstrate compliance with Condition III.4 of the federally enforceable permit herein. 

(Ref.: PSD Construction Permit issued Issuance Date) 

IV.8 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the S02 emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from CEM, Stack/Performance Testing, Natural Gas Usage Records, 

and any other data necessary to demonstrate compliance with Condition III.5 of the 

federally enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.9 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the VOC emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition III.6 ofthe federally 

enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.10 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the PM/PM10 emission rate as determined for each consecutive 12-month period 

by utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition III. 7 of the federally 

enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.11 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the PM2.5 emission rate as determined for each consecutive 12-month period by 

utilizing data obtained from Stack/Performance Testing, Natural Gas Usage Records, and 

any other data necessary to demonstrate compliance with Condition III.8 of the federally 

enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.12 For Emission Point AA-000 (Entire Facility), the permittee shall the permittee shall 

determine the HAP (Individual and Combined) emission rates as determined for each 

consecutive 12-month period by utilizing data obtained from Stack/Performance Testing, 

Natural Gas Usage Records, and any other data necessary to demonstrate compliance with 

Condition III. 9 of the federally enforceable permit herein. (Ref.: PSD Construction Permit 

issued Issuance Date) 

IV.l3 For Emission Points AA-101 (Coal Storage Pile Material Handling), AA-101a (Coal 

Conveyance), AA-102 (Wood Storage Pile Material Handling), AA-102a (Wood 

Conveyance), AA-102b (Wood Chipper), AA-103 (Quartz Storage Pile Material Handling), 
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AA-103a (Quartz Conveyance), AA-104 (Limestone Storage Pile Material Handling), AA-
105 (Storage Piles Processing), AA-106 (Storage Pile Wind Erosion), AA-301 (Silicon 
Grinding and Milling), AA-402 and AA-402a (Unpaved and Paved Roads and Plantwide 
Transport Fugitive Emissions), the permittee shall develop and implement a Dust Control 
Plan for demonstrating compliance with the individual BACT Limits for PM/PM10/PM2.5, 
specifically Conditions III. III.10, III.12, III.14, III.17, and III.l8, ofthe federally 
enforceable permit herein. For each emission point that operates a baghouse, the permittee 
shall install, maintain, and operate a continuous pressure drop monitor to monitor and record 
the differential pressure at least every 15 minutes. For each baghouse, the permittee shall 
establish a pressure drop range based on stack test data, vendor information, operational 
history, and/or visual inspections that indicates proper operation of the baghouse. These 
pressure drop ranges shall be maintained at the facility and be made available upon request 
from MDEQ personnel. Should a pressure drop reading fall outside the established range, 
the permittee shall immediately inspect the baghouse to determine the cause of the excursion 
and return the baghouse to normal operating conditions. The emission point ID, date, time, 
length of the excursion, and reason for an excursion from an established pressure drop range 
shall be recorded and any corrective measures taken to restore the baghouse to normal 
operating conditions shall be noted. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.14 For Emission Points AA-101 (Coal Storage Pile Material Handling), AA-102 (Wood 
Storage Pile Material Handling), AA-103 (Quartz Storage Pile Material Handling), and AA-
1 04 (Limestone Storage Pile Material Handling), the permittee shall determine the Material 
Throughput Rate as determined for each consecutive 12-month period by utilizing data 
obtained from Purchasing Records, Production Records, and any other data necessary to 
demonstrate compliance with Condition III.11, III.13, III.15, and III.16, ofthe federally 
enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.15 For Emission Point AA-201 (Submerged Arc Furnaces), the permitee shall determine the 
C02e emission rate as determined for each consecutive 12-month period by utilizing data 
obtained from Stack/Performance Testing, Natural Gas Usage Records, and any other data 
necessary to demonstrate compliance with Condition III. 21 of the federally enforceable 
permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.16 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee shall install and 
operate a Continuous Emission Monitoring (CEM) System on the furnace baghouses for 
monitoring NOx, CO, and S02 immediately upon operation of the furnaces and not 
beginning operation as defined by Condition !.15 of the federally enforceable permit herein 
(i.e, for the purpose of this permit and this condition specifically, the furnace baghouses will 
be treated as stand-alone units so that the CEMS will be installed sooner rather than later 
with regard to monitoring and compliance). The CEMS shall meet the applicable 
performance specification required by 40 PART 60, Appendix B, the applicable quality 
assurance procedures required by 40 CFR Part 60, Appendix F, and the requirements of 40 
CFR 60.13. In lieu of the requirements of 40 CFR Part 60, Appendix F, 5.1.1, 5.1.3, and 
5.1.4, the permittee may conduct either a Relative Accuracy Audit (RAA) or a Relative 
Accuracy Test Audit (RATA) on each CEMs at least once every three (3) years. The 
permittee shall conduct Cylinder Gas Audits (CGA) each calendar quarter during which a 
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RAA or a RATA is not performed. A CEMS is not required for PM, PM10, PM2.5 and 
VOC, but rather the permittee is required to perform an initial stack test within 180 days of 
reaching maximum production (not to exceed three years from start-up of Phase 1 of the 
facility) and develop operational ranges for demonstrating compliance with the PM, PM1 0, 
PM2.5 and VOC BACT limits. The permittee shall utilize Method 5 for PMIPM10, Method 
201A for PM2.5, and Method 25A for VOC. The permittee shall repeat the performance if 
the facility's operations change such that the operational ranges would no longer be valid for 
determining compliance with the PM, PM1 0, PM2.5 or VOC BACT limits. The permittee 
may be required to repeat the Operation Range Performance Test at the MDEQ's discretion 
and request at any time during the Operating Permit (Title V) Term if the MDEQ determines 
necessary. During the performance test, the permittee shall monitor the following: 

(a) 
(b) 

(c) 
(d) 

Charge Weights and Materials, Tap Weights, and Materials; 
Heat Times, including Start and Stop Times, and a log of Process Operations, 
Including periods of no Operations during testing; 
Control Device Operation Log; and 
Continuous Monitor or Reference Method 9 data which is required to be 
performed and documented during said Performance Test. 

In the event that the CEMS fails* so that the permittee cannot collect emissions data for NOx, 
CO, and S02, the permittee will performance test for NOx, CO, and S02 at a frequency of no 
less than monthly until such time that the CEMS system is performing to the manufacturer 
design and specification as required and specified in the above condition. 
*Failure of the CEMS is to be determined by the staff ofthe MDEQ so that the permittee must 
expediently and readily develop a means of correcting the systems for collecting and 
measuring emissions in a timely manner. 

(Ref.: PSD Construction Permit issued Issuance Date) 

IV.17 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.264 and shall comply with the following emissions monitoring requirements for 
demonstrating compliance: 

(a) The permittee is subject to the provisions of this subpart shall install, 
calibrate, maintain and operate a continuous monitoring system for 
measurement of the opacity of emissions discharged into the atmosphere 
from the control device(s). 

(b) For the purpose of reports required under 40 CFR 60.7(c), the permittee shall 
report as excess emissions all six-minute periods in which the average 
opacity is 15 percent or greater. 

(c) The permittee subject to the provisions of this subpart shall submit a written 
report of any product change to the DEQ. Reports of product changes must 
be postmarked not later than 30 days after implementation of the product 
change. 



Page 27 of 40 
Permit No. 2640-00060 

(Ref.: 40 CFR 60.264) 

IV.18 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.265 and shall monitor the following operations for demonstrating compliance: 

(d) 

(a) The permittee of any electric submerged arc furnace subject to the 
provisions of this subpart shall maintain daily records of the following 
information: 

(b) 

(c) 

(1) Product being produced. 
(2) Description of constituents of furnace charge, including the quantity, 

by weight. 
(3) Time and duration of each tapping period and the identification of 

material tapped (slag or product.) 
(4) All furnace power input data obtained under paragraph (b) of this 

section. 
(5) All flow rate data obtained under paragraph (c) of this section or all 

fan motor power consumption and pressure drop data obtained under 
paragraph (e) of this section. 

The permittee subject to the provisions of this subpart shall install, calibrate, 
maintain, and operate a device to measure and continuously record the 
furnace power input. The furnace power input may be measured at the output 
or input side of the transformer. The device must have an accuracy of ±5 
percent over its operating range. 

The permittee subject to the provisions of this subpart shall install, calibrate, 
and maintain a monitoring device that continuously measures and records the 
volumetric flow rate through each separately ducted hood of the capture 
system, except as provided under paragraph (e) of this section. The permittee 
of an electric submerged arc furnace that is equipped with a water cooled 
cover which is designed to contain and prevent escape of the generated gas 
and particulate matter shall monitor only the volumetric flow rate through the 
capture system for control of emissions from the tapping station. The 
permittee may install the monitoring device(s) in any appropriate location in 
the exhaust duct such that reproducible flow rate monitoring will result. The 
flow rate monitoring device must have an accuracy of± 10 percent over its 
normal operating range and must be calibrated according to the 
manufacturer's instructions. The DEQ may require the permittee to 
demonstrate the accuracy of the monitoring device relative to Methods 1 and 
2 of appendix A to this part. 

When performance tests are conducted under the provisions of 40 CFR 60.8 
of this part to demonstrate compliance with the standards under 40 
CFR 60.262(a) (4) and (5), the volumetric flow rate through each separately 
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ducted hood of the capture system must be determined using the monitoring 

device required under paragraph (c) of this section. The volumetric flow rates 

must be determined for furnace power input levels at 50 and 100 percent of 

the nominal rated capacity of the electric submerged arc furnace. At all times 

the electric submerged arc furnace is operated, the permittee shall maintain 

the volumetric flow rate at or above the appropriate levels for that furnace 

power input level determined during the most recent performance test. If 

emissions due to tapping are captured and ducted separately from emissions 

of the electric submerged arc furnace, during each tapping period the owner 

or operator shall maintain the exhaust flow rates through the capture system 

over the tapping station at or above the levels established during the most 

recent performance test. Operation at lower flow rates may be considered by 

the DEQ to be unacceptable operation and maintenance ofthe affected 

facility. The owner or operator may request that these flow rates be 

reestablished by conducting new performance tests under 40 CFR 60.8 of this 

part. 

The permittee may as an alternative to paragraph (c) of this section determine 

the volumetric flow rate through each fan of the capture system from the fan 

power consumption, pressure drop across the fan and the fan performance 

curve. Only data specific to the operation of the affected electric submerged 

arc furnace are acceptable for demonstration of compliance with the 

requirements of this paragraph. The permittee shall maintain on file a 

permanent record of the fan performance curve (prepared for a specific 

temperature) and shall: 

(1) Install, calibrate, maintain, and operate a device to continuously 

measure and record the power consumption of the fan motor 

(measured in kilowatts), and 

(2) Install, calibrate, maintain, and operate a device to continuously 

measure and record the pressure drop across the fan. The fan power 

consumption and pressure drop measurements must be synchronized 

to allow real time comparisions of the data. The monitoring devices 

must have an accuracy of ±5 percent over their normal operating 

ranges. 

(f) The volumetric flow rate through each fan ofthe capture system must be 

determined from the fan power consumption, fan pressure drop, and fan 

performance curve specified under paragraph (e) of this section, during any 

performance test required under 40 CFR 60.8 to demonstrate compliance 

with the standards under 40 CFR 60.262(a)(4) and (5). The permittee shall 

determine the volumetric flow rate at a representative temperature for furnace 

power input levels of 50 and 100 percent of the nominal rated capacity of the 

electric submerged arc furnace. At all times the electric submerged arc 

furnace is operated, the owner or operator shall maintain the fan power 

consumption and fan pressure drop at levels such that the volumetric flow 
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rate is at or above the levels established during the most recent performance 
test for that furnace power input level. If emissions due to tapping are 
captured and ducted separately from emissions of the electric submerged arc 
furnace, during each tapping period the owner or operator shall maintain the 
fan power consumption and fan pressure drop at levels such that the 
volumetric flow rate is at or above the levels established during the most 
recent performance test. Operation at lower flow rates may be considered by 
the DEQ to be unacceptable operation and maintenance of the affected 
facility. The permittee may request that these flow rates be reestablished by 
conducting new performance tests under 40 CFR 60.8. The DEQ may require 
the owner or operator to verify the fan performance curve by monitoring 
necessary fan operating parameters and determining the gas volume moved 
relative to Methods 1 and 2 of appendix A to this part. 

(g) All monitoring devices required under paragraphs (c) and (e) of this section 
are to be checked for calibration annually in accordance with the procedures 
under 40 CFR 60.13(b). 

(Ref.: 40 CFR 60.265) 

IV.19 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject to 40 CFR 
60.266 and shall comply with the following Test Methods and Procedures: 

(a) 

(b) 

(c) 

During any performance test required in 40 CFR 60.8, the permittee shall not 
allow gaseous diluents to be added to the effluent gas stream after the fabric 
in an open pressurized fabric filter collector unless the total gas volume flow 
from the collector is accurately determined and considered in the 
determination of emissions. 

In conducting the performance tests required in 40 CFR 60.8, the permittee 
shall use as reference methods and procedures the test methods in appendix 
A of this part or other methods and procedures as specified in this section, 
except as provided in 40 CFR 60.8(b ). 

The permittee shall determine compliance with the particulate matter 
standards in 40 CFR 60.262 as follows: 

(1) The emission rate (E) of particulate matter shall be computed for each 
run using the following equation: 

E=[(~c.Q,. )}cPKJ 
where: 
E=emission rate of particulate matter, kg/MW -hr ( 1 b/MW -hr). 
n=total number of exhaust streams at which emissions are quantified. 



(d) 

(e) 
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Csi =concentration of particulate matter from exhaust stream "i", g/dscm 

(gr/dscf). 
Qsdi =volumetric flow rate of effluent gas from exhaust stream "i", dscm/hr 

(dscf/hr). 
P=average furnace power input, MW. 
K=conversion factor, 1000 g/kg (7000 gr/lb). 

(2) Method 5 shall be used to determine the particulate matter 

concentration (Csi) and volumetric flow rate (Qsdi) of the effluent gas, 

except that the heating systems specified in sections 2.1.2 and 2.1.6 

are not to be used when the carbon monoxide content of the gas 

stream exceeds 10 percent by volume, dry basis. If a flare is used to 

comply with 40 CFR 60.263, the sampling site shall be upstream of 

the flare. The sampling time shall include an integral number of 

furnace cycles. 

(i) When sampling emissions from open electric submerged arc 

furnaces with wet scrubber control devices, sealed electric 

submerged arc furnaces, or semienclosed electric arc furnaces, 

the sampling time and sample volume for each run shall be at 

least 60 minutes and 1.80 dscm (63.6 dscf). 
(ii) When sampling emissions from other types of installations, 

the sampling time and sample volume for each run shall be at 

least 200 minutes and 5.66 dscm (200 dscf). 

(3) The measurement device of 40 CFR 60.265(b) shall be used to 

determine the average furnace power input (P) during each run. 

( 4) Method 9 and the procedures in 40 CFR 60.11 shall be used to 

determine opacity. 
(5) The emission rate correction factor, integrated sampling procedure of 

Method 3B shall be used to determine the CO concentration. The 

sample shall be taken simultaneously with each particulate matter 

sample. 

During the particulate matter run, the maximum open hood area (in hoods 

with segmented or otherwise moveable sides) under which the process is 

expected to be operated and remain in compliance with all standards shall be 

recorded. Any future operation of the hooding system with open areas in 

excess of the maximum is not permitted. 

To comply with 40 CFR 60.265 (d) or (f), the permittee shall use the 

monitoring devices in 40 CFR 60.265 (c) or (e) to make the required 

measurements as determined during the performance test. 
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(Ref.: 40 CFR 60.266) 

IV.20 For Emission Point AA-201a (Casting Frames), the permittee shall utilize Best Management 
Practices for demonstrating compliance with the minimization of fugitive particulate 
emissions as required by Condition 111.29 of the federally enforceable permit herein. (Ref.: 
PSD Construction Permit issued Issuance Date) 

IV.21 For Emission Point AA-202 (Ladle Preheaters), the permittee shall utilize Good Combustion 
Practices and Implement Maintenance Guidelines for demonstrating compliance with the 
NOx, GHG, PM/PM10/PM2.5, CO, S02, and VOC BACT Limits as described in 
Conditions 111.29, 111.30, 111.31, 111.32, Ill.33, and Ill.34 ofthe federally enforceable permit 
herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.22 For Emission Point AA-501 (Emergency Generators), the permittee shall implement 
Maintenance Guidelines for demonstrating compliance with PM/PMIO/PM2.5, CO, VOC, 
NOx, and S02 BACT limits as described in Condition Ill.37 of the federally enforceable 
permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

IV.23 For Emission Point AA-501 (Emergency Generators), if the permittee is subject to the 
monitoring provisions then the permittee shall also comply with the Monitoring and 
Compliance Requirements of 40 CFR 60.4209 and either comply by installing a non
resettable hour meter or a diesel particulate filter with a backpressure monitor. (Ref.: 40 
CFR 60.4209) 

IV.24 For Emission Point AA-501 (Emergency Generators), if the permittee is subject to the 
emissions standards of 40 CFR 60 - Subpart 1111, the permittee shall comply with the 
requirements of 40 CFR 60.4211(a), (c), (f), and (g)). (Ref.: 40 CFR 60.4211(a), (c), (f), and 
(g)) 

IV.25 For Emission Point AA-201 (Submerged Arc Furnacec), the permittee is subject to the 
monitoring provision of 40 CFR 63, Subpart YYYYYY and shall comply with the 
following: 

(a) Each EAF equipped with fabric filters -

(1) Visual monitoring. The permittee shall perform visual monitoring of 
the monovent or fabric filter outlet stack(s) for any VE according to 
the schedule specified in paragraphs (a)(1)(i) and (a)(l)(ii) of this 
section. 

(i) Daily visual monitoring. Perform visual determination of 
fugitive emissions once per day, on each day the process is in 
operation, during operation of the process. 

(ii) Weekly visual monitoring. If no visible fugitive emissions are 
detected in consecutive daily visual monitoring performed in 
accordance with paragraph (a)(l)(i) of this section for 90 days 
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of operation of the process, the permittee may decrease the 
frequency of visual monitoring to once per calendar week of 
time the process is in operation, during operation of the 
process. If visible fugitive emissions are detected during these 
inspections, the permittee shall resume daily visual monitoring 
of that operation during each day that the process is in 
operation, in accordance with paragraph (a)(l)(i) of this 
section until the permittee satisfies the criteria of this section 
to resume conducting weekly visual monitoring. 

(2) If the visual monitoring reveals the presence of any VE, the permittee 

shall conduct a Method 22 (appendix A-7 of 40 CFR part 60) test 
following the requirements of 40 CFR 63.11528(b)(l) within 24 
hours of determining the presence of any VE. 

(2) If you own or operate an existing affected source, the permittee shall 

install, operate, and maintain a bag leak detection system for each 

fabric filter as an alternative to the monitoring requirements in 

paragraph (a)(l) of this section. If the permittee owns or operates a 

new affected source, the permittee shall install, operate, and maintain 

a bag leak detection system for each fabric filter according to the 
requirements in paragraphs (a)(3)(i) through (a)(3)(vii) of this section. 

Such source is not subject to the requirements in paragraphs (a)(l) 
and (a)(2) ofthis section. 

(i) The system must be certified by the manufacturer to be 
capable of detecting emissions of PM at concentrations of 10 

milligrams per actual cubic meter (0.00044 grains per actual 
cubic foot) or less. 

(ii) The bag leak detection system sensor shall provide output of 
relative PM loadings and the owner or operator shall 
continuously record the output from the bag leak detection 
system using a strip chart recorder, data logger, or other 
means. 

(iii) The system must be equipped with an alarm that will sound 
when an increase in relative PM loadings is detected over the 
alarm set point established in the operation and maintenance 

plan, and the alarm must be located such that it can be heard, 
seen, or otherwise detected by the appropriate plant personnel. 

(iv) The initial adjustment of the system must, at minimum, 
consist of establishing the baseline output by adjusting the 
sensitivity (range) and the averaging period of the device, and 

establishing the alarm set points. If the system is equipped 
with an alarm delay time feature, the permittee shall also must 
establish a maximum reasonable alarm delay time. 
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(v) Following the initial adjustment, do not adjust the sensitivity 
or range, averaging period, alarm set point, or alarm delay 
time, except that, once per quarter, the permittee may adjust 
the sensitivity of the bag leak detection system to account for 
seasonal effects including temperature and humidity. 

(v) For fabric filters that are discharged to the atmosphere through 
a stack, the bag leak detector sensor shall be installed 
downstream of the fabric filter and upstream of any wet 
scrubber. 

(vi) Where multiple detectors are required, the system's 
instrumentation and alarm may be shared among detectors. 

(3) When operating a bag leak detection system, if an alarm sounds, 
conduct visual monitoring of the monovent or fabric filter outlet 
stack(s) as required in paragraph (a)(l) of this section within 1 hour. 
If the visual monitoring reveals the presence of any VE, the permittee 
shall conduct a Method 22 test following the requirements of 40 CFR 
63.11528(b )(1) within 24 hours of determining the presence of any 
VE. 

( 4) The permittee shall prepare a site-specific monitoring plan for each 
bag leak detection system. The permittee shall operate and maintain 
each bag leak detection system according to the plan at all times. 
Each plan must address all of the items identified in paragraphs 
(a)(5)(i) through (a)(5)(v)ofthis section. 

(i) Installation of the bag leak detection system. 
(ii) Initial and periodic adjustment of the bag leak detection 

system including how the alarm set-point and alarm delay 
time will be established. 

(iii) Operation of the bag leak detection system including quality 
assurance procedures. 

(iv) Maintenance of the bag leak detection system including a 
routine maintenance schedule and spare parts inventory list. 

(v) How the bag leak detection system output will be recorded 
and stored. 

(Ref.: 40 CFR 63.11527(a)) 

IV.26 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee is subject 40 
63.11528 and shall comply with the Performance Testing and Compliance Requirements as 
follows: 

(a) Initial compliance demonstration deadlines. The permittee shall conduct an 
initial Method 22 (appendix A-7 of 40 CFR part 60) test following the 
requirements of paragraph (b)( 1) of this section of each existing 
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electrometallurgical operation control device and an initial Method 9 

observation following the requirements of paragraph ( c )(1) of this section 

from the furnace building due to electrometallurgical operations no later than 

60 days after your applicable compliance date. For any new 

electrometallurgical operation control device, the permittee shall conduct an 

initial Method 22 test following the requirements of paragraph (b )(1) of this 

section within 15 days of startup of the control device. 

(b) Visible emissions limit compliance demonstration. 

(1) The permittee shall conduct a Method 22 (appendix A-7 of 40 CFR 

part 60) test to determine that VE from the control device do not 

exceed the emission standard specified in 40 CFR 63.11526(a). For a 

fabric filter, conduct the test for at least 60 minutes at the fabric filter 

monovent or outlet stack(s), as applicable. For a wet scrubber, 

conduct the test for at least 60 minutes at the outlet stack( s ). 

(2) The permitee shall conduct a semiannual Method 22 test using the 

procedures specified in paragraph (b)( 1) of this section. 

(c) Furnace building opacity. 
(1) The permittee shall conduct an opacity test for fugitive emissions 

from the furnace building according to the procedures in 40 CFR 

63.6(h) and Method 9 (appendix A-4 of 40 CFR part 60). The test 

shall be conducted for at least 60 minutes and shall include tapping 

the furnace or reaction vessel. The observation shall be focused on the 

part of the building where electrometallurgical operation fugitive 

emissions are most likely to be observed. 

(2) Conduct subsequent Method 9 tests no less frequently than every 6 

months and each time the permittee makes a process change likely to 

increase fugitive emissions. 

(3) After the initial Method 9 performance test, as an alternative to the 

Method 9 performance test, the permittee may monitor VE using 

Method 22 (appendix A-7 of 40 CFR part 60) for subsequent semi

annual compliance demonstrations. The Method 22 test is successful 

if no VE are observed for 90 percent of the readings over the furnace 

cycle (tap to tap) or 60 minutes, whichever is longer. IfVE are 

observed greater than 10 percent of the time over the furnace cycle or 

60 minutes, whichever is longer, then the facility shall conduct 

another test as soon as possible, but no later than 15 calendar days 

after the Method 22 test using Method 9 (appendix A-4 of 40 CFR 

part 60) as specified in paragraph (c)(1) of this section. 

(Ref.: 40 CFR 63.11528) 
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PARTV 
EMISSION POINT SPECIFIC 

RECORDKEEPING AND/OR REPORTING REQUIREMENTS 
.. 

Emissiop,.. Applicable C'OIIdition Pollcltutl Ret:erdtaepiag and/orRepo..-111 
>>> ~-- Number Parameter Require.,..t 

V.1 Performance Submit Results no later than 60 days 
Testing following actual test 

V.2 Natural Gas Maintain Records and Submit Semi-Annual 
Combustion Records of Usage Rate 

Silicon Maintain All Records and Submit a Semi-
V.3 

Production Annual Production Report for each 
consecutive 12-month period 

NOx 
PSD 

AA-000 Construction co 
(Entire Facility) Permit Issued 

Issuance Date S02 

Maintain All Records and Submit Semi-
voc Annually to Demonstrate Compliance with 

V.4 consecutive 12-month period Individual and 
PM/PMlO Combined Emission Limitations and/or 

Individual and Combined BACT Emission 

PM2.5 Limitation 

HAP 

GHG 
(C02e) 

PM/PM10/ Submit Semi-Annual Reports that the 
AA-100 v.s permittee is incompliance with the Dust 

(Raw Material PSD PM2.5 
Control Plan 

Construction Receiving and 
Permit Issued Handling 
Issuance Date Material Semi-Annual Report the Material 

Operations) V.6 Throughput Throughput Rate for each consecutive 12 
Rate month period 

NOx 

V.7 co Submit Semi-Annual Report of Emission 
from CEMs Data 

PSD S02 
AA-201 

(Submerged Arc Construction 

Furnaces) Permit Issued voc 
Issuance Date 

Submit Semi-Annual Report of Emissions 
V.8 utilizing Data obtained from Performance 

PM/PM10/ Testing 
PM2.5 
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Emission Poillt Appl_,.. c~··. PolluMtlt/ l Reewd ... gand/or~ 
a.atnmeat Nntber fM!ameter -..... -

AA-201 40CFR 
(Submerged Arc 60.264(c) V.9 

NSPS Product Change Notification Report 
Furnaces) 

Subpart Z 

AA-301 PSD 
(Silicon Grinding Construction V.5 

PMIPMlO/ 
Maintain and Submit Semi-Annual Reports 

and Milling) Permit Issued PM2.5 
that the permittee is in compliance with the 

Issuance Date 
Dust Control Plan 

AA-402 
and AA-402a PSD 

(Unpaved and Paved Construction v.s PMIPM10/ 
Submit Semi-Annual Reports that the 

Roads and Permit Issued PM2.5 
permittee is incompliance with the Dust 

Plantwide Trasnport Issuance Date 
Control Plan 

Fugitive Emissions) 

AA-403 
PSD 

(Slag Handling and 
Construction 

V.5 
PMIPM10/ 

Submit Semi-Annual Reports that the 

Storage) 
Permit Issued PM2.5 permittee is incompliance with the Dust 

Issuance Date 
Control Plan 

PSD 
AA-404 Construction PMIPM10/ 

Submit Semi-Annual Reports that the 

(Silica Fume Silo) Permit Issued 
V.5 

PM2.5 
permittee is incompliance with the Dust 

Issuance Date 
Control Plan 

NOx 

co 

AA-501 
PSD 

(Emergency 
Construction 

V.10 
S02 Maintain and Submit Semi-Annual Reports 

Permit Issued 
of Emissions and Use of Low Sulfur Fuel Oil 

Generators) 
Issuance Date 

for each consecutive 12-month period 
voc 

PM/PMlO/ 
PM2.5 

40CFR 
V.ll 

63.11529(a) 
Initial Notification 

40CFR 
V.12 

AA-000 63.11529(b) MACT 
Notification of Compliance Status 

(Entire Facility) Subpart 
*where applicable 40CFR yyyyyy 

63.11529(c) 
V.13 Annual Compliance Certification 

40CFR 
63.11529(d) V.14 Recordkeeping Requirements 
through (g) 
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V.1 For Emission Point AA-000 (Entire Facility), the permittee shall submit all required 
performance testing results no later than 60 days from the actual performance test. (Ref.: PSD 
Construction Permit issued Issuance Date) 

V.2 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 
be able to demonstrate sufficiently that the permittee is in compliance with the natural gas 
usage limitations and recordkeeping requirements for the previous consecutive 12-month 
period of the federally enforceable permit herein and for demonstrating that good combustion 
practices were implemented. (Ref.: PSD Construction Permit issued Issuance Date) 

V.3 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 
be able to demonstrate sufficiently that the permittee is in compliance with the Silicon 
production limitation for the previous consecutive 12-month period of the federally enforceable 
permit herein. (Ref.: PSD Construction Permit issued Issuanace Date) 

V.4 For Emission Point AA-000 (Entire Facility), the permittee shall submit semi-annual records to 
be able to demonstrate sufficiently that the permittee is in compliance with the facility wide 
and individual BACT limits for NOx, CO, S02, VOC, PM/PM10/PM2.5, HAP, and GHG (as 
C02e) for the previous consecutive 12-month period of the federally enforceable permit 
herein. (Ref.: PSD Construction Permit issued Issuance Date) 

V.5 For Emission Point AA-100 (Raw Material Receiving and Handling Operations), AA-301 
(Silicon Grinding and Milling), AA-403 (Slag Handling and Storage), AA-402 and AA-402a 
(Unpaved Roads and Paved Roads and Plantwide Transport of Fugitive Emisisons) and AA-
404 (Silica Fume Silo), the permittee shall submit semi-annual reports certifying that the 
permittee implemented and followed its Dust Control Plan for minimizing PM/PM10/PM2.5 
emissions for the previous consecutive 12-month period for demonstrating compliance with the 
federally enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

V.6 For AA-100 (Raw Material Receiving and Handling Operations), the permittee shall submit 
semi-annual records to be able to demonstrate sufficiently that the permittee is in compliance 
with the Material Throughput Rate Limitation for the previous consecutive 12-month period of 
the federally enforceable permit herein. (Ref.: PSD Construction Permit issued Issuance Date) 

V.7 For AA-201 (Submerged Arc Furnaces), the permittee shall submit semi-annual records to be 
able to demonstrate sufficiently that the permittee is in compliance with the NOx, CO, and S02 
emission rates for the previous consecutive 12-month period of the federally enforceable 
permit herein, utilizing the CEMS technology data as described and required monitoring in 
Section IV. If this data is unavailable then the data of the contingency plan will be used to 
demonstrate compliance so that the permittee can demonstrate its emission rate for these 
pollutants at any given time to the MDEQ for demonstrating compliance with the individual 
BACT emission limits. 

V.8 For Emission Point AA-201 (Submerged Arc Furnaces), the permittee shall submit semi
annual records to be able to demonstrate sufficiently that the permittee is in compliance with 
the VOC and PM/PM10/PM2.5 emission limitations for the previous consecutive 12-month 
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period of the federally enforceable permit herein. The permittee shall utilize performance test 

data and/or operational range data from the performance test and any other data for 

demonstrating compliance with the emission limitation. (Ref.: PSD Construction Permit issued 

Issuance Date) 

V.9 For Emission Point AA-201 (Submerged Arc Furnace), the permitte shall comply with 40 CFR 

60, Subpart Z and submit a written report of any product change to the MDEQ no later than 30 

days after implementation of the product change. (Ref.: 40 CFR 60.264(c)) 

V.10 For Emission Point AA-501 (Emergency Generators), the permitee shall submit semi-annual 

records to be able to demonstrate sufficiently that the permittee is in compliance with the NOx, 

CO, S02, VOC, PM/PM10/PM2.5 emission limitations ofthe federally enforceable permit 

herein for the previous consecutive 12-month period and is using Ultra Low Sulfur Diesel 

(ULSD) Fuel. (Ref.: PSD Construction Permit issued Issuance Date) 

V.11 For Emission Point AA-000 (Entire Facility), the permittee shall notify the MDEQ no later 

than 120 days following startup of the affected source that the permitee is subject to 40 CFR 63 

-Subpart YYYYYY as specified by 40 CFR CFR 63.11529(a). (Ref.: 40 CFR 63.11529(a)) 

V.12 For Emission Point AA-000 (Entire Facility), the permittee shall submit a Notification of 

Compliance Status within as required by 40 CFR 63 .11529(b ). This notification must include 

the following: 

(a) The results of Method 22 (appendix A-7 of 40 CFR part 60) test for VE as required by 40 

CFR 63.11528(a); 

(b) If the permittee has installed a bag leak detection system, documentation that the system 

satisfies the design requirements specified in 40 CFR 63.11527(a)(3) and that the permittee 

has prepared a site-specific monitoring plan that meets the requirements specified in 40 

CFR 63.11527(a)(5); 

(c) The results of the Method 9 (appendix A-4 of 40 CFR part 60) test for building opacity as 

required by 40 CFR 63.11528(a). 

(Ref.: 40 CFR 63.11529(b)) 

V.13 For Emission Point AA-000 (Entire Facility), the permittee shall comply with 40 CFR 

63 .11529( c) and submit an annual certification of compliance according to the following: 

(a) 

(b) 

The results of any daily or weekly visual monitoring events required by 40 

CFR 63.11527(a)(l) and (b)(1), alarm-based visual monitoring at sources 

equipped with bag leak detection systems as required by 40 

CFR 63.11527(a)( 4), or readings outside ofthe operating range at sources 

using CPMS on wet scrubbers required by 40 CFR 63.11527(b)(4). 

The results of the follow up Method 22 (appendix A-7 of 40 CFR part 60) 



(c) 

(d) 
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tests that are required if VE are observed during the daily or weekly visual 
monitoring, alarm-based visual monitoring, or out-of-range operating 
readings as described in paragraph (a) of this section. 

The results of the Method 22 (appendix A-7 of 40 CFR part 60) or Method 9 
(appendix A-4 of 40 CFR part 60) tests required by 40 CFR 63.11528(b) and 
(c), respectively. 

If the permittee operates a bag leak detection system for a fabric filter or a 
CPMS for a wet scrubber, submit annual reports according to the 
requirements in 40 CFR 63.1 0( e) and include summary information on the 
number, duration, and cause (including unknown cause, if applicable) for 
monitor downtime incidents (other than downtime associated with zero and 
span or other calibration checks, if applicable). 

V.14 For Emission Point AA-000 (Entire Facility), the permittee shall keep records as specified in 
40 CFR 63 .11529( d) through (g) as follows for demonstrating complying with the 
Recordkeeping Requirements of 40 CFR 63-Subpart YYYYYY: 

(a) The permittee shall keep the records specified in paragraphs (a)(1) through (a)(2) of 
this section. 

(1) As required in 40 CFR 63.10(b)(2)(xiv), the permittee shall keep a copy of 
each notification that the permittee submitted to comply with this subpart and 
all documentation supporting any Initial Notification, Notification of 
Compliance Status, and annual compliance certifications that you submitted. 

(2) You shall keep the records of all daily or weekly visual, Method 22 
(appendix A-7 of 40 CFR part 60), and Method 9 (appendix A-4 of 40 CFR 
part 60) monitoring data required by 40 CFR 63.11527 and the information 
identified in paragraphs (a)(2)(i) through (a)(2)(v) of this section. 
(i) The date, place, and time of the monitoring event; 
(ii) Person conducting the monitoring; 
(iii) Technique or method used; 
(iv) Operating conditions during the activity; and 
(v) Results, including the date, time, and duration of the period from the 

time the monitoring indicated a problem (e.g., VE) to the time that 
monitoring indicated proper operation. 

(b) The permittee's records must be in a form suitable and readily available for 
expeditious review, according to 40 CFR 63.10(b)(1). 

(c) As specified in 40 CFR 63.1 O(b )(1 ), The permittee shall keep each record for 5 years 
following the date of each recorded action. 

(d) The permittee shall keep each records onsite for at least 2 years after the date of each 
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recorded action according to 40 CFR 63.10(b)(l). The permittee shall keep the 

records offsite for the remaining 3 years. 
(Ref.: 40 CFR 63.11529(d) through (g)) 



Mississippi Department of Environmental Quality 
PSD Air Quality Analysis Project Summary 

for 
Mississippi Silicon LLC 
Tishomingo, Mississippi 

Project Type: PER20130001 - NA-Air-Construction PSD 

Application Received Date: August 16, 2013 

MDEQ Permit Writer: Bonnie Morgan 

MDEQ Modeling Contact: Jacqueline Evans 

Facility Location: latitude of38°, 48', 21.4" and longitude of 88°, 19', 15.5" 

Facility Address: East of County Roads 210 and 365 
Bumsville,MS 38833 

Class 1 Areas within 300 km:Class 1 Area Distance (km)Class 1 Type 

Sipsey 90.92 Forest Service 
Breton 530.33 Fish & Wildlife 
Upper Buffalo 397.58 Forest Service 
Caney Creek 522.85 Forest Service 
Mingo 292.52 Fish & Wildlife 
Types of Emissions Units: Raw Material Receiving, Handling, and Storage Operations, 
Submerged Electric Arc Furnaces, Casting Frames, Preheaters, Grinding and Milling 
Operations, and other Plantwide Fugitive Operations including emergency support 

equipment. 

Total Annual Emissions Increases: 

Pollutant 
Emission Rate 

(TPY) 
NOx 1,906.2 
so2 2,170.1 
PM 104.1 

PM10 81.6 
PM2.5 73.1 
co 1,444.3 

voc 93.5 
H2S04 0.021 
Lead 0.075 

Greenhouse Gases 
402,396.76 

(C02e) 



Project Description: 

MS Silicon is proposing the construction of a silicon manufacturing plant in Burnsville, 
Mississippi, which is located in Tishomingo County. The plant will consist of two (2) 
specific process areas: 

• Silicon manufacturing; and 
• Support operations. 

The silicon manufacturing process will involve the mixing of quartz, coal, and wood in a 
semi-enclosed submerged arc furnace to produce 98% pure silicon. Further processing is 
performed to produce the 98% pure silicon in the form of an ingot or flake. The silicon 
manufacturing process will include the following operations with the potential to emit 
regulated air pollutants: 

• Material handling and transfer to and from coal, wood and quartz storage piles; 
• Storage yard for coal, wood and quartz storage piles; 
• Wind erosion from coal, wood and quartz storage piles; 
• Wood chipper (electric-fired); 
• Casting frames; 
• Raw material day bins with supporting baghouse(s); 
• Four (4) semi-enclosed submerged arc furnaces (SAF) with four (4) baghouses; 
• Four (4) ladle pre-heaters; and 
• Product refining operations with supporting baghouse(s). 

The silicon manufacturing process (i.e., the meltshop operations) will include melting, 
transferring and cooling operations. The raw material day bins, identified as emission 
group AA-lOla, AA-102a and AA-103a, will be used to support the semi-enclosed 
submerged arc furnaces. The raw materials from the storage piles will be transferred to 
the raw material day bins before being loaded into the semi-enclosed submerged arc 
furnaces. Material will be mechanically (i.e., front end loaders or other types of 
equipment) moved to reclaim areas where the materials will be conveyed either 
underground or aboveground to the raw material day bins. The raw material day bins will 
then feed into one or more of the four (4) SAFs. The SAFs will then convert the coal, 
woodchips, and quartz into 98% pure silicon metal in molten form. Each SAF will be 
rated at approximately 25 megawatts per hour of input and will produce a design 
maximum of 2. 75 tons of silicon per hour. The processes associated with producing the 
silicon will include raw material handling and silicon metal melting and tapping. Each 
SAF will be equipped with a baghouse for controlling PM emissions. Appropriate 
equipment will be installed on each SAF that will be used to duct furnace exhaust gases 
to the baghouse. These four (4) SAFs are identified as emission unit AA-201 and will 
produce 98-99% pure silicon metal. The submerged arc process is a reduction smelting 
operation. In the production of silicon metal, quartz is the raw material from which 
silicon is derived. Carbon is necessary as a reducing agent and is supplied by coal and 
woodchips and limestone is used as flux. Smelting in the SAF is accomplished by 
conversion of electric energy to heat. An alternating current applied to the electrodes 



causes a current to flow through the charge from the electrode tips to the furnace hearth. 
This provides a reaction zone of temperature up to 3600 degrees F. To maintain a 
uniform electric load, electrode depth is continuously varied automatically, as required. 
At high temperatures in the reaction zone, the carbon sources react chemically with 
silicon dioxide gas to form carbon monoxide and silicon metal. Molten product from the 
SAFs will then be tapped from the SAF through a taphole located at the bottom of the 
SAF at hearth level. The molten metal and dross will flow from the taphole into a ladle. 
The ladle will be moved by a hoist to the casting process. The metal will be poured into 
low, flat pans that will provide rapid cooling of the molten metal. Fume and dust 
generated and captured throughout the production process including tapping will be 
controlled by the baghouses and then collected and reused or sold. The process will also 
include four (4) natural gas-fired ladle pre-heaters rated at 10.0 MMBtu/hr each, which 
will be used to provide additional heat for further processing of the molten silicon to 
silicon flakes. The natural gas-fired ladle pre-heaters are identified as emission unit AA-
202. Due to the nature of this operation, potential emissions of criteria air pollutants 
including carbon monoxide (CO), nitrogen oxide (NOx), sulfur dioxide (S02), volatile 
organic compounds (VOC), particulate matter (PM) and greenhouse gases (primarily in 
the form of carbon dioxide (C02) may occur from a) smelting in the SAF; b) combustion 
of natural gas in the ladle pre-heaters; and c) material ladling and casting operations. 
Fume and dust generated and captured throughout this manufacturing process including 
tapping will be controlled by the baghouses which vents to a single exhaust stack 
associated with each SAF. The collected dust from the meltshop baghouses will then be 
collected and reused or sold. Four (4) baghouses will be used to capture and control PM 
emissions generated from the four ( 4) SAF operations. Good work practices will also be 
employed to minimize the release of regulated air pollutants fAll of the emissions 
associated with natural gas combustion in the ladle pre-heater are considered fugitive in 
natural and will not be routed to a control device or through a stack. Each of the four ( 4) 
SAFs is considered a point source and will be controlled by its own baghouse. Each 
baghouse will have a stack with the following parameters: 

• Stack Height - Approximately 300 feet above grade; 
• Stack Diameter - 15 feet in diameter; 
• Stack flow rate of 125,000 acfm; and 
• Exhaust stack gas temperature of approximately 140 degrees F. 

Silicon product refinement and handling occurs after the casting operations. After the 
metal has been cooled it will be crushed and sized to customer specifications. Any 
remaining undersized material will be re-melted during the casting process. The 
following emission units have been identified in the product refinement and handling 
operation (AA-301): 

• AA-301 -Silicon grinding and milling operations. 

The following plantwide operations and activities will support the entire plant and will 
also have the potential to emit regulated air pollutants. No further detail will be given 



regarding these activities since this information can be found in the application and is 

general and not necessarily unique to Mississippi Silicon : 

• Tank farm; 
• Fugitive emissions from roadways; 
• Slag handling; 
• Silica fume silos: 
• Facility-wide miscellaneous operations; and 
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Talking Points for Meeting with State Senator- PSr Permitting Process for MS Silicon 

Typical process followed by a SIP-approved permitting authority (PA) in issuing PSD permits: 

• PA determines if the permit application submitted by the source is "complete" (i.e., contains all 

relevant information to allow processing) 

• PA provides a copy of the complete application to EPA for initial review and comment 

• PA prepares a draft permit (based on a complete application). 

• PA publishes a notice of the draft permit to inform the public of: {1) the public comment period, 

usually 30 days, and (2) the deadline for requesting a hearing on the draft permit. 

• EPA has the same review opportunity that is provided to the public and EPA typically sends 

comments to the PAvia letter or email on the draft permit (especially if not all EPA's comments 

on the application were resolved). 

• PA decides whether to revise the draft permit based on the comments received, including any 

from EPA; in some cases, the PA may publish another notice seeking comments on the revised 

permit. During this process, the PA may contact EPA for clarification/discussion of their 

comments. 

• PA issues the final PSD permit and notifies EPA of permit issuance shortly thereafter. 

Below is a summary of the actions in the case of MS Silicon (see previous RA Briefing paper for more 

details on our comments) 

09/03/2013 
09/19/2013 
10/09/2013 
10/23/2013 
10/24/2013 
11/14/2013 
11/21/2013 
11/22/2013 
11/27/2013 
12/24/2013 
02/12/2014 
02/18/2014 
03/04/2014 
03/19-
03/20/2014 
04/01/2014 

04/10/2014 
04/14/2014 

Current Actions 

Permit application (dated 08/15/2013) received 
EPA sends adverse comments on application 
MDEO/MS Silicon respond to EPA comments on draft application 
Public notice published by MDEQ 
MDEQ preliminary determination received by EPA 
EPA sends adverse comments on preliminary determination to MDEQ 
EPA sends additional air quality comments to MDEQ 
End of public comment period 
MS Silicon final PSD permit issued by MDEQ 
MDEO/MS Silicon respond to EPA comments on preliminary determination 
Globe Metallurgical requested formal hearing on permit with MDEQ 
Request for hearing denied by MDEQ 
Conference call between USW and EPA Region 4 to listen to their concerns 
Six {6) letters from Alabama state senators communicating the USW concerns 
with MS Si permit received by EPA Administrator 
Correspondence received from Santarella & Eckert LLC, as retained by the USW, with 
supplemental documentation of concerns with the MS Silicon permit 
Call between the APTMD Director and MDEQ Air Director occurs 
Deadline for responding to the six {6) letters from Alabama state senators 

• EPA Region 4 is writing another letter detailing all the outstanding comments we have on MS Silicon 

• Response letter drafted from Region 4 to Santarella & Eckert and is with Alison in Public Affairs for 
coordination with State Senators meeting 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

Ms. Maya Rao, Director 
Air Division 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

July 16, 2014 

Mississippi Department ofEnvironmental Quality 
Office of Pollution Control 
P.O. Box 2261 
Jackson, Mississippi 39225 

Dear Ms. Rao: 

On November 27,2013, the Mississippi Department of Environmental Quality (MDEQ) issued a 
Prevention of Significant Deterioration (PSD) Permit to Mississippi Silicon LLC (MS Silicon). Since 
MDEQ bas a PSD permitting program approved in the State Implementation Plan, your agency is the 
primary permitting authority for this facility. The Region 4 office of the U.S. Environmental Protection 
Agency submitted comments regarding the MS Silicon Preliminary Determination and draft PSD permit 
on November 14, 2013, and November 21, 2013. In a letter dated December 16, 2013, MDEQ provided 
a response to EPA's comments. 

As you are aware, the EPA bas continued to review the documents provided by MDEQ related to the 
permitting of the MS Silicon manufacturing facility and has identified certain issues and questions, 
primarily related to modeling, which remain outstanding with regard to this permit. The enclosure 
outlines what we consider to be the outstanding questions and issues. These questions and issues are 
related either to: EPA's previous comments to which the EPA would like further clarification; or, 
documents provided to the EPA after submission of the EPA's comments to MDEQ. Given that this is a 
construction permit, it is important that we work expeditiously to address outstanding issues, so we ask 
that you provide a response no later than 30 days from the date of this letter. 

If you have any questions about these comments or require additional information, please contact me at 
404-562-9077 or Katy Lusky of my staff at (404) 562-9130. 

Enclosure 

~ ~incerely, \\_.p 
~~ J\~(\~~ 

Beverly H. Banister 
Director 
Air, Pesticides and Toxics Management Division 

Internet Address (URL) • http://www.epa.gov 
Recyled/Recyclable • Pnnted with Vegetable Oil Based Inks en Recycled Paper (Minimum 30% Pcstccnsumer) 



Enclosure- MS Silicon Outstanding Questions 

1) Exclusion ofFugitive and Volume Emission Sources 

According to the November 22, 2013, "Addendum #2 Updated Air Quality Impact Evaluation 
(Criteria Air Pollutants)," MS Silicon eliminated fugitive emission and volume source emissions 
because it concluded that their maximum impacts will be close to or within the facilities property 
boundary. To allow assessment of the appropriateness of this elimination, please provide 
supporting quantitative information on the number, location, and magnitude of the emissions 
excluded from the cumulative air quality assessment (e.g., inventory of the eliminated fugitive 
and volume sources). 

2) Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to 
compliance with the one hour sulfur dioxide (SCh) National Ambient Air Quality Standards 
(NAAQS) and the one hour nitrogen dioxide (NCh) NAAQS in the November 2013 Addendum 
#2, where actual emissions were used. The use of actual emissions in the cumulative NAAQS 
compliance modeling is not supported by past or current practice nor by 40 CFR Part 51, 
Appendix W. Please provide a detailed technical explanation why this modelling approach is 
appropriate and in accordance with the current regulations, guidance, and accepted practice. 

3) Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentrations exceeding 
ambient standards, and concentrations challenging these concentrations (e.g., greater than 90% 
of the values), have been modeled with 100-meter grid resolution. If this was not the case, please 
provide information showing the actual grid resolution and explain why this grid resolution is 
appropriate. Also, please provide an explanation of why the 1 00-meter grid resolution was not 
used and discuss any potential differences in outcome from the use of a different grid. 

4) Plant roads, material handling and storage 

Best management practices (BMP) are indicated as the methods for controlling emissions from 
bulldozing storage areas, vehicle road traffic, vehicle transport of raw product, and wind erosion 
from coaVwoodlquartz/slag storage. Please provide a detailed technical justification for the 
selection of these unusually high control efficiencies for the BMPs which includes an 
explanation of how the control efficiencies will be reached. 

5) PM2.s Impact Analysis 

Please provide the technical basis for the assumption that the baghouse will capture a majority of 
the secondary PM2.s emissions (i.e., nitrates and sulfates). Please note that guidance for this 
evaluation is the "Guidance for PM2.s Permit Modeling," proposed in 2013 and finalized in 2014. 

1 



6) Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong 
procedure was used. The first prong consisted of modeling the project's impacts along a straight 
line from the project to the nearby source assumed to cause the violation. It was assumed that the 
maximum interaction between these sources would occur along the straight line path downwind 
of the other source with no consideration of real atmospheric conditions where plumes interact. 
The second prong, which is also addressed above in comment #2, is a cumulative NAAQS 
compliance assessment performed using actual emissions, rather than pennit allowable 
emissions, for the facilities contributing most to the modeled violations. Please provide the 
technical basis for accepting this two-prong culpability approach used to demonstrate no 
significant project impact to all modeled NAAQS exceedances. 

7) Modeling Procedure for 1-Hour NOl 

The use of actual emissions (see EPA questions 2 and 6, above) for the two significant nearby 
facilities reduced the number of modeled N02 violations but MS Silicon significantly contributed 
to some of the remaining modeled violations. An 8-step process was used to resolve MS 
Silicon's contribution to the modeled N02 violations but only for "critical" receptors, as 
described in the application. This process does not address significant contribution by MS 
Silicon to all model concentrations exceeding the NAAQS. Please provide the technical basis for 
the conclusion that there are no significant project contributions to any modeled concentration 
exceeding the NAAQS. 

8) Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour SQa and N02t the statement in Section 4.2 
that the maximum predicted NOl ambient concentrations are below the ambient air quality 
standards is unsupported. The results of the NAAQS compliance modeling (i.e., cumulative 
impacts) should be used for comparison to the target values in Tables 4-l. Please provide the 
technical basis for assessment of soils and vegetation impacts. 

9) PSD Class ll Visibility Assessment 

The applicant did not include a visibility impairment assessment of the project's impact in the 
PSD Class n area (i.e., project's impact area). Please provide the technical basis for the 
conclusion that this analysis was not needed for this project. 

2 



10) PSD Class I Area Significant Impact Level (SIL) Assessment 

MS Silicon's PSD Class I area (Sipsey Wilderness Area) S<h impact assessment was greater 
than the SIL. A cumulative impact assessment was not performed based on the applicant's 
statement that it was not aware of any other significant PSD increment consuming S<h source 
that would impact the Sipsey Wilderness Area. The basis for this statement was not provided. 
Please provide the steps taken to identify other significant PSD increment consuming S02 
sources that could impact the Sipsey Wilderness Area. If sources are indeed identified, please 
provide a cumulative impact assessment or the technical basis for why an assessment is not 
needed. 

3 



STATE OF MISSISSIPPI 
PHIL BRYA.'IT 

GOVERNOR 

MISSISSIPPI DEPARTMENT OF ENVIRONMENTAL QUALITY 
GARY C. RIKARD, EXECUTfVE DIRECJOR 

September 4, 2014 

Ms. Beverly H. Banister, Director 

Air, Pesticides and Taxies Management Division 
U.S. EPA, Region 4 

Sam Nunn Atlanta Federal Center 
61 Forsyth Street 
Atlanta, GA 30303-8960 

Dear Ms. Banister: 

Mississippi Silicon LLC (MS Silicon) submitted an application dated August 15, 2013, for a Prevention of 
Significant Deterioration (PSD) permit to construct a new silicon manufacturing facility to be located 
near Burnsville, Mississippi in Tishomingo County. The proposed silicon manufacturing facility would 
utilize two (2) semi-enclosed submerged arc furnaces to produce 98-99% pure silicon metal. The public 
comment period for the proposed project began on October 24, 2013 and closed on November 22, 
2013. On November 27, 2013, the Mississippi Environmental Quality Permit Board issued a Prevention 
of Significant Deterioration (PSD) permit to construct air emission equipment to MS Silicon LLC, granting 
permission to construct air emissions equipment to comply with federally enforceable emission 
limitations, monitoring requirements and other conditions set forth in the construction permit. 

In a letter dated July 16, 2014, the Region 4 office of the U.S. Environmental Protection Agency provided 
additional comments regarding the air quality analysis for the proposed project to construct and 
operate a new silicon manufacturing facility. Following are MDEQ's response to EPA Region 4 
comments. For clarity, EPA Region 4's comments are restated in bold type and are followed by MDEQ's 
response in italics. 

1. Exclusion of Fugitive and Volume Emission Sources 

According to the November 22, 2013, "Addendum #2 Updated Air Quality Impact Evaluation 
(Criteria Air Pollutants)," MS Silicon eliminated fugitive emission and volume source emissions 
because it concluded that their maximum impacts will be close to or within the facilities 
property boundary. To allow assessment of the appropriateness of this elimination, please 
provide supporting quantitative information on the number, location, and magnitude of the 
emissions excluded from the cumulative air quality assessment (e.g., inventory of the 
eliminated fugitive and volume sources). 

OFFICE OF POLLUTION CONTROL 
Posr OFFICE Box 2261 • JACKSON, MISSISSIJ>I'l 39225-2261• TEL: (601) 961-5171 • FAX: (601) 354-6612 • www.deq.state.ms.us 

AN EQUAL OPPORTUNITY EMPLOYER 



MDEQ Response: All emission units included in the modeling analysis were documented in Table 

2-1, Emission Inventory, of Addendum #2, dated November 22, 2013. Table 2-11ists the 

identifiers (point source, volume source, area source, etc. .. ) assigned to these sources, stack 

parameters, and the emission rates used in the model. Fugitive sources such as haul roads, 

storage piles, and material handling operations were identified and included in the modeling 

analysis. Source emissions were calculated using best available data or estimating techniques. 

These calculations are provided in Table 2-3 thru Table 2-7, Potential Emissions of Regulated Air 

Pollutants. 

2. Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to 

compliance with the one hour sulfur dioxide (SOz) National Ambient Air Quality Standards 

(NAAQS) and the one hour nitrogen dioxide (N02) NAAQS in the November 2013 Addendum 

#2, where actual emissions were used. The use of actual emissions in the cumulative NAAQS 

compliance modeling is not supported by past or current practice nor by 40 CFR Part 51, 

Appendix w. Please provide a detailed technical explanation why this modelling approach is 

appropriate and in accordance with the current regulations, guidance, and accepted practice. 

MDEQ Response: In the NAAQS analysis, the potential emissions from all emission units at the 

proposed MS Silicon facility were combined with the emissions of all nearby sources that had 

significant impacts within the proposed source's impact area and were modeled using the 

AMS/EPA Regulatory Model (AERMOD} version 12345 to compute the cumulative impacts from 

S02 and N02- The S02 and N02 air emission inventories for nearby sources were obtained from 

MDEQ, the Alabama Department of Environmental Management (ADEM) and the Tennessee 

Department of Environment and Conservation. The resulting model calculated concentrations, 

added to the representative background level for each pollutant, were assessed against the 

applicable NAAQS. Background concentrations for inclusion in the NAAQS analysis were provided 

by MDEQ. The initial NAAQS analysis was performed using maximum (federally enforceable) 

allowable emission rates or potential to emit. The initial S02 and N02 NAAQS compliance 

demonstration resulted in predicted concentrations that were in excess of the 1-hour NAAQS for 

S02 andNOz, 

Further evaluation performed by MS Silicon revealed that the predicted concentrations 

exceeding the S02 and NOz NAAQS were caused by two sources that were determined to be the 

primary contributors to the predicted concentrations that were above the 1-hour NAAQS. 

Listed below are the names of the two existing facilities that have emissions sources that were 

determined by EPA's AERMOD dispersion model to result in concentrations above the 1-hour S02 

and N02 NAAQS based on their allowable emission rates. 

• Columbia Gulf Transmission located in Alcorn County, Mississippi approximately 19 

kilometers northeast of the MS Silicon facility site; and 
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• 7VA Colbert located in Colbert County, Alabama approximately 44 kilometers east south 
east of the MS Silicon facility site. 

Per review of the Memorandum, ,Use of Allowable Emissions for National Ambient Air Quality 
Standards {NAAQS} Impact Analysis Under the Requirements for Prevention of Significant 
Deterioration (PSD)", dated March 16, 1989, from John Calcagni; if the NAAQS analysis revealed 
modeled exceedances, adjustments to the allowable emission rate could be made (use actual 
emissions) if it can be satisfactorily demonstrated that historical operating levels and/or 
operating factors will be representative of future conditions. 

In addition, the US EPA memorandum •Additional Clarification Regarding Application of 
Appendix W Modeling Guidance for the 1-hour N021 National Ambient Air Quality Standard" 
states: 

Concentration gradients associated with a particular source will generally be largest between 
the source location and the distance to the maximum ground-level concentrations from the 
source. Beyond the maximum impact distance, concentration gradients will generally be 
much smaller and more spatially uniform. A general "rule of thumb" for estimating the 
distance to maximum 1-hour impact and the region of significant concentration gradients 
that may apply in relatively flat terrain Is approximately 10 times the source release height. 
For example, the maximum impact area and region of significant concentration gradients 
associated with a 100 meter stack in flat terrain would be approximately 1,000 meters 
downwind of the source, with some variation depending on the source characteristics 
affecting plume rise. However, the potential influence of terrain on maximum 1-hour 
pollutant impacts may also significantly affect the location and magnitude of concentration 
gradients associated with a particular source. Even accounting for some terrain influences on 
the location and gradients of maximum 1-hour concentrations, these considerations suggest 
that the emphasis on determining which nearby sources to include in the modeling analysis 
should focus on the area within about 10 kilometers of the project location in most cases. The 
routine indus/on of all sources within 50 kilometers of the project location, the nominal 
distance for which AERMOD is applicable, is likely to produce an overly conservative result in 
most cases. 

The guidance further states: 

EPA's Guideline on Air Quality Models provides recommendations regarding air quality 
modeling techniques that should be applied in the preparation or review of PSD permit 
applications and serves as a ,common measure of acceptable technical analysis when 
supported by sound scientific judgment." 40 CFR Part 51, Appendix W, section 1.0.a. While 
the guidance establishes principles that may be controlling in certain circumstances, the 
guidelines are not a strict modeling cookbook, so that, as the guideline notes, 11Case-by case 
analysis and judgment are frequently required. ,Section1.0.c., in particular, with respect to 
emissions input data, Section B.Oa., of Appendix W establishes the general principle that •the 
most appropriate data available should always be selected or use in modeling analysis," and 
emphasizes the importance of ,the exercise of professional judgment by the appropriate 
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reviewing authority" in determining which nearby sources should be included in the model 

emission inventory. Section 8.2.3.b. 

It should be noted that the closest competing source is slightly less than 13 kilometers from the 

proposed facility. The tallest stack for competing sources is 183 meters. Within the reasoning of 

the EPA guidance memorandum, the project could have been evaluated using monitored 

background data In conjunction with the modeled project emissions. At most, the competing 

sources included within the model would be considered "other sources" as defined in Appendix 

w. 

TABLE 8-1.-MODEL EMISSION INPUT DATA FOR POINT SOURCES of Appendix W defines the 

operating factor for the short term modeling of "other sourcesn to be the annual/eve/ when 

actually operating, averaged over the most recent two years. This operating factor Is to be 

combined with the maximum allowable emission limit considering continuous operation. The 

actual emissions are, arguably, a more accurate representation of the Appendix W requirement 

than the potential emissions for "other sources." Given the Inclusion of a conservative 

background coupled with the inclusion of all competing sources from the inventory, the applicant 

has presented a conservative estimate of the Impact on air quality surrounding the facility. 

The competing sources could have justifiably been excluded from the modeling analysis. The 

inclusion of the competing sources at actual emission levels provide a conservative estimate of 

the future air quality and are protective of the NAAQS. 

3. Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentrations exceeding 

ambient standards, and concentrations challenging these concentrations (e.g., greater than 

90% of the values), have been modeled with 100-meter grid resolution. If this was not the 

case, please provide Information showing the actual grid resolution and explain why this grid 

resolution Is appropriate. Also, please provide and explanation of why the 100-meter grid 

resolution was not used and discuss any potential differences in outcome from the use of a 

different grid. 

MDEQ Response: Maximum impacts from the proposed facility were defined within 100-meter 

spacing. The increase in ambient air quality due to the project was below 9096 of the SIL 

Also, Section 7.2.2., of the "Guideline on Air Quality Models" addresses critical receptor sites and 

states: 

Receptor sites for refined modeling should be utilized in sufficient detail to estimate the 

highest concentrations and possible violations of a NAAQS or a PSD increment. In designing a 

receptor network, the emphasis should be placed on a receptor resolution and location, not 

total number of receptors. The selection of receptors sites should be a case-by-case 
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determination taking into consideration the topography, the climatology, monitor sites, and 
the results of the initial screening procedure. 

This section makes no mention of a defined receptor grid spacing or concentrations challenging 
the controlling concentrations. The receptor grid used defined the maximum Impacts from the 
project within 100-meter spacing, which is of sufficient detail to estimate the highest 
concentrations caused by the project and possible violations of a NAAQS or PSD increment. 

4. Plant roads, material handling and storage 

Best management practices (BMP) are indicated as the methods for controlling emissions 
from bulldozins storage areas, vehicle road traffic, vehicle transport of raw product, and wind 
erosion from coal/wood/quartz/slag storage. Please provide a detailed technical justification 
for the selection of these unusually high control efficiencies for the BMPs which lndudes an 
explanation of how the control efficiencies will be reached. 

MDEQ Response: BMP for the various fugitive type emission sources associated with the MS 
Silicon facility will utilize various practices including a) Inclusion of 3-sided windscreen barriers 
(where technical feasible), b) use of chemical stabilization and/or watering to reduce visible 
emissions and the development of a fugitive dust control plan to minimize PM emissions. The 
fugitive dust control plan is to include such control techniques as controlling with water, dust 
suppressants, wind screens, vehicle speed reduction and vacuuming or sweeping of facility roads, 
as required. The control effiCiency/technology information provided by MS Silicon was based on 
available guidance on what levels of control (and control efficiencies) can be reasonably 
anticipated certain types of emission units and pollutants. This type of information was obtained 
from federal guidance documents, published literature, permitting agencies, as well as 
information and analysis discussed in technical reports such as the Western Regional Air 
Partnership {WRAP) Fugitive Dust Handbook 
(http://wtGPtlir.org/jorums/deff/fdh/content/FDHandbook_Rev_06.pdf). The WRAP Fugitive 
Dust Handbook addressed: 

• Factors affecting fugitive dust emissions 
• The estimation of uncontrolled fugitive dust emissions 
• Emission reductions achieved by control techniques for fugitive source categories such as 

the mineral products industry, materials handling operations, paved/unpaved haul 
roads, and material storage piles; and 

• Incorporates available information from both the public (federal, state, and local air 
quality agencies) and private sectors that address options to reduce fugitive dust 
emissions. 

The methods for estimation of dust emissions rely primarily on EPA's AP-42 with references to 
alternative methods adopted by state and local control agencies. A list of fugitive dust control 
measures that have been Implemented by jurisdictions designated by the u.s. EPA as 
nonattainment for federal PMJO standards are presented in the table below: 
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Source Category Control Measure Published PM10 Control 
Efficiency 

Material Handling Implement wet suppression 50-9096 

3-sided enclosure around 7596 
storage piles 
Covered storage pile with a 9096 
tarp during high winds 

Paved Roads Sweeping 4-2696 

Minimize trackout 40-8096 

Remove deposits from road as >9096 
soon as permitted 

Unpaved Roads Limit vehicle speed to 25 mph 4496 

Apply water 10-7496 

Apply dust suppressant 8496 

Pave surface >90% 

Mineral Products Industry Cyclone 68-79% 

Wet Scrubber 78-98% 

Fabric Filter 99-99.8% 

Electrostatic Predpitator 90-99.5% 

Wind Erosion (agricultural, Plant trees or shrubs as a wind 25% 

open area, and storage piles) break 
Create cross-wind ridges 24-93% 

Erect artificial wind barriers 4-88% 

Apply dust suppressant or 8496 
gravel 
Revegetate; apply cover crop 90% 

Watering 90% 

5. PM25 1mpact Analysis 

Please provide the technical basts for the assumption that the baghouse will capture a 

majority of the secondary PMz.s emissions (i.e., nitrates and sulfates). Please note that 

guidance for this evaluation Is the "Guidance for PM25 Permit Modeling, • proposed In 2013 

and finalized in 2014. 

MDEQ Response: MS Silicon reviewed the Memorandum, "Guidance for PM2.5Permit Modeling", 

dated May 20, 2014, from Stephen D. Page. The memorandum discusses guidance on 

demonstrating compliance with the fine PMz.s NAAQS and PSD increment with regards to 

consideration of the secondary formed component of PMz.s- PMz.s compliance demonstration 

would be required for direct PMz.s emissions based on dispersion modeling and MS Silicon would 

have to account for impacts of NOx and S02 precursor emissions. As discussed in Section IV of 
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that memorandum a cumulative impact analysis for PMz.s NAAQS compliance should include the 
following components: 

• Proposed new or modifying source 

o Primary impacts on PMz.s. i.e., form direct PM1.s emissions 
o Secondary impacts on PMz.s. i.e., form precursor (NOx and/or SOz} emissions 

and; 
o Based on information compiled by USEPA, sulfates are typically associated 

with industrial combustion and power generation and nitrates are 
associated with cars, trucks, industrial combustion, and power generation 

• Nearby sources 

o Primary Impacts on PMz.s as appropriate 

• Monitored background of PMz.s that accounts for secondary PMz.s impacts from 
regional transport, secondary PMz.s impacts from nearby sources, and primary PMz.s 
impacts from background sources not included in the modeling inventory. 

Provided below is additional information assembled by MS Silicon to further support the PMz.s 
NAAQS cumulative analysis, taking into account theoretical PMz.s secondary formation. The 
additional information assembled regarding secondary PMz.sformation by MS Silicon follows the 
Appendix C example provided by USEPA in the May 2d", 2014 technical memorandum. 

1. Background PMz.s Monitored Dflta-A background PMz.s monitor is located in 
Grenada County and has been determined to be representative of the air quality in 
the vicinity of the MS Silicon manufacturing facility (Tishomingo County). Both 
counties are rural in nature, have very similar population densities (I.e., based on the 
2010 census around 20,000 individuals), cover about the same overall square miles, 
and have light to moderate industry. The Grenada monitor has been collecting PMz.s 
measured concentrations following EPA/State monitoring requirements, procedures 
and quality control requirements for several years. This monitor based on its 
location and similar regional industrial background should be measuring ambient 
PMz.5 concentration that should be very similar to that found in the area surrounding 
the MS Silicon facility site. The PMz.s data collected by this monitor should also be 
measuring direct and secondary PMz.s sources either located in the county or 
through regional transport. The 2012 design value concentrations obtained from this 
monitor were 9.5 ug/m3 for an annual averaging period and for the 24-hour 
averaging period the concentration measured was 19 ug/m3

• 

The MDEQ maintains a PMz.s ambient monitoring network throughout the state of 
Mississippi. Figures 2-Ba and 2-Bb (which were provided in Addendum #2) present 
the 2012 annual average and 24-hour average design values for PMz.s expressed in 
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ug/m3, respectively for each monitoring site located throughout Mississippi. 

Information that can be extracted from these figures is as follows: 

• PM25 annual average design concentrations range from 9.5 ug/m3 to 11.6 
ug/m3 across the entire state of Mississippi. These concentrations reflect 
measured PM:z.s values in rural and urban areas; and 

• PM:z.s 24-hour average design concentrations range from 18 ug/m3 to 22 
ug/m3 across the entire state of Mississippi. These concentrations reflect 
measured PM:z.s concentrations In rural and urban areas. 

Since these measured concentrations reflect rural and urban areas and are located 
throughout the entire state, any secondary PM:z.s impacts from large industrial 
sources, power generation plants and mobile sources are reflected in these 
measured concentrations. Based on this data it would suggest that the maximum 
amount of measured PM:z.s concentrations that could theoretically occur from 
secondary PM:z.s sources located throughout the entire state of Mississippi would be 

approximately 2 ug/~ for an annual averaging period and 4 ug/~ for a 24-hour 
averaging period. 

A review of the PM25 ambient concentration data collected in northwest Alabama at 
the Muscle Shoals monitor located in Colbert County for the period 2008-2010 
revealed a 24-hour design concentration of 22 ug/m3 and an annual average design 
concentration of 10.3 ug/~. These concentrations fall within the ranges measured 

throughout the state of Mississippi. PM2.5 data for the state of Tennessee was not as 
extensive as that of Mississippi and Alabama, however, the PM:z.s monitor located in 

Hamilton County, which is reflective of a large urbanized area showed a PM:z.s 24-
hour average concentration range of 17 ug/m3 to 22 ug/m3 and annual average 
concentration range of 9.9 ug/m3 to 10.1 ug/m3

, again very similar PM:z.s ambient 
concentration levels to those being measured in Mississippi and Alabama. 

A closer comparison of the PM:z.s data measured at the Grenada County, Mississippi 
monitor and Hinds County, Mississippi monitor show a difference of 2 ug/~ for a 
24-hour averaging period and 1.5 ug/ml for the annual averaging period. The total 
emissions (primary combustion sources) of NOx expressed in short tons for calendar 
year 2011 were approximately 1200 ton5 (daily average of 3.3 tons/day) in Grenada 
County and 9000 tons (daily average of 24.7 tons/day) in Hinds County. If we make 

a conservative assumption and assume the difference in tons of NO" caused the 
difference in the measured PM:z.s concentration at the Grenada monitor to the Hinds 
monitor to increase by 2 ug/m3 (i.e., caused by secondary PM:z.5 formation) an 
emission factor can be derived which could represent secondary formation. Thus it 
takes approximately 21.4 tons/day of NOx emissions to cause a 2 ug/m3 change in 
PM:z.s emission over a 24-hour averaging period. Since the MS Silicon facility Is 
permitted to release approximately 2, 000 tons/year (which Is approximately 505 
tons/day) of NOx emissions, the theoretical conversion of these emissions to PM:z.s. 
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would be approximately 0.5 ug/m3 over a 24-hour average period, which is 
insignificant. 

Another example is that the PMz.s measured concentrations across Mississippi and 
Alabama do not seem to show that PMz.s emissions from secondary formation result 
in hot spot PMz.s impacts. What is meant by that statement is that if secondary 
PMz.s formation was a significant contributor to PMz.s air quality, ambient monitors 
would show a larger difference or variation In PMz.s impacts from rural to urban 
locations and in the vicinity of large power generation plants. The data shows 
consistency throughout the region with small variations in concentrations for both 
the 24-hour and annual concentrations. For example the TVA Colbert power plant is 
located in Colbert County, Alabama. This plant has actual emission of approximately 
13,000 tons/year of S02 (average over 2012 and 2013) and approximately 6,700 
tons/year of NOx (average over 2012 and 2013}. The monitoring network established 
in Alabama shows minimal variation across the entire state and the monitors 
located downwind of the TVA Colbert plant show no significant change in PMz.s 
concentrations from that shown within the region. 

Consequently from the above two examples it can be concluded that potential 
emissions of S02 and NOxfrom the MS Silicon facility which are significantly less than 
that associated with sources located in Hinds County, Mississippi, as well as that of 
the TVA Colbert power plant (less than 1596 of the total actual emissions of NOxand 
3096 of the actual emissions of NOx emitted by the TVA Colbert plant) should have 
minimal effect on PMz.s impacts from secondary PMz.5formation. 

2. Modeled Primt1ry PMz.slmpacts from MS Silicon Fodlity- Modeled primary PMz.s 
impacts form the MS Silicon facility using worst case operating condition and using a 
conservative nfirst Tie,n approach, which involves combining modeled primary PMz.s 
impacts with a monitored background PMz.s concentrations were below the 24-hour 
and annual PMz.s NAAQS. Modeled maximum 24-hour and annual average 
concentrations from the facility based on operation of two (2} submerged arc 
furnaces and supporting operations are approximately 5 ug/nr and 1.0 ug/m3

, 

respectively. These concentrations represent less than 1596 and less than 1096 of the 
corresponding PMz.s NAAQS, respectively. Combining these predicted concentrations 
with a representative background concentration results in a PMz.s 24-hour average 
concentration of approximately 24 ug/m3 which is roughly 6996 of the 24-hour PMz.s 
NAAQS, and for the annual overage concentration, the combined impact would be 
10.5 ug/m3 which is approximately 8896 of the annual PMz.s NAAQS. 

3. Secondary PMz.slmpacts IISSodated with the MS Silicon fadllty. As shown in item 2 
above predicted concentrations from emissions of direct PMz.s when combined with 
a representative PMz.s background concentration are below the PMz.s 24-hour and 
annual overage NAAQS concentrations. In the event emissions of 502 and N02 

released from the MS Silicon facility would chemically react to form secondary PMz.s. 
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this would occur over time and distance and the points of maximum PMz.s impact 

from secondary formation would be different than the impacts from direct PMz.s 
emissions. As a result, it is highly unlikely that the maximum concentrations 

discussed in item 2 above would actually increase. The resultant concentration from 

secondary PM2.5 formation would most likely be less than that stated in item 2. 

4. Second11ry PMz.s Formllfi1111 SttJtewide NO. Emissions/ Llllfle Colli Fired Power 

Pl11nts. As discussed in item #1 above, NO. emissions and SOz emissions (potential 

PMz.s precursors) that are authorized under the permit issued by the MDEQfor the 

MS Silicon facility, in comparison to statewide emissions, as well as the actual 
emissions from the TVA Colbert coal fired power plant, are a fraction of those 

emission rates and actual measured PMu concentrations in Mississippi and Alabama 

and show minimal variation across the PM2.5 monitors in these states. Therefore, it 

does not appear that a significant change in PMuconcentratlons will occur because 

of secondary formation of PMz.s emissions from the MS Silicon facility. 

5. CUmultltlve lmp11ct Antilysis Consentlltlve Assumption. There are other conservative 

assumptions that have been Included In the PMz.s cumulative Impact analysis. This 

included operation of the plant under worst case operating conditions, Including 

emissions from other nearby sources based on permit allowable, thus assuming they 

will also be operating at their worst case operating conditions, and the conservative 

approach when the design background concentration from a representative PMz.s 

monitor is added to the maximum modeled predicted PMz.s concentration. It is very 

unlikely that all of these worse case variables will occur at the same time and space. 

Thus the predicted PMz.s impacts form the proposed MS Silicon facility are very 

conservative and should have sufficient leeway to accommodate any minor change 

in PMz.s concentrations based on secondary PMz.s impacts. 

Based on the above factors, MS Silicon is confident that sufficient information I data has been 

assembled that demonstrates the silicon manufacturing facility being constructed In Burnsville, 

Mississippi will not cause or contribute to an exceedance of the PMz.s annual and 24-hour NAAQS 

taking Into account the fact that the overall impacts of secondary PMz.sformatlon within the 

area of impact, as well as within the region should be minimal. 

6. Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong 

procedure was used. The first prong consisted of modeling the project's Impacts along a 

straight line from the project to the nearby source assumed to cause the violation. It was 

assumed that the maximum interaction between these sources would occur along the straight 

line path downwind of the other source with no consideration of real atmospheric conditions 

where plumes interact. The second prong, which is also addressed above in comment #2, is a 

cumulative NAAQS compliance assessment performed using actual emissions, rather than 

permit allowable emissions, for the facilities contributing most to the modeled violations. 

Please provide the technical basis for accepting this two-prong culpability approach used to 

demonstrate no sipliflcant project impact to all modeled NAAQS exceedances. 
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MDEQ Response: In order to perform the S02 and NOz1-hour NAAQS compliance demonstration 
it is important to understand the statistical form of the NAAQS, how concentration are 
determined within the model "AERMOD" and how the model incorporates the rwe years of 
hourly meteorological data. AERMOD predicts 1-hour concentrations from each emission source 
associated with the facility on each receptor included in the analysis for each hour of the 
meteorological data set being utilized. The emission sources and meteorology are steady state 
for each hour being evaluated. Which means for each hour of the meteorological data (i.e., 
8,760 hours in a non-leap year), the sources emission rate is fixed and the wind direction, wind 
speed, stability, temperature, etc. are also fixed or constant for that 1-hour period. As a result 
there will be no variation of the source emission rate or meteorological conditions during a 1-
hour period. 

The statistical form of the S02 and N02 1-hour NAAQS as define by USEPA, are as follows: 

• S02 1-hour NAAQS-9~ percentile of 1-hour daily maximum concentrations averaged 
over 3-years. The 99th percentile correlates to the fourth (4th) highest modeled predicted 
concentration at a given receptor point as determined by AERMOD. USEPA has stated 
that the ggth percentile is the annual distribution of the daily maximum 1-hour 
concentrations averaged across the number of years being modeled. 

• ND21-hour NAAQS- 9sM percentile of 1-hour daily maximum concentrations averaged 
over 3-years. The 9tf' percentile co"elates to the eight (aM) highest modeled predicted 
concentration at a given receptor point as determined by AERMOD. USEPA has stated 
that the 911" percentile is the annual distribution of the daily maximum 1-hour 
concentrations averaged across the number of years being modeled. 

Provided below is a summary of the modeling approach that was performed by MS Silicon to 
demonstrate worst case emissions of S02 and N02from the silicon manufacturing facility would 
not cause or contribute to a violation of the corresponding 1-hour NAAQS, which are 196 ug/m3 
and 188 ug/m3, respectively. 

• Step l- The first step was to model using AERMOD, the maximum S02and NOxemission 
rates from each individual emission source associated with the MS Silicon facility 
AERMOD was used to determine the maximum 1-hour predicted concentrations of S02 
and N02 using a five year hourly meteorological data base and defined grid of receptor 
points. This initial evaluation included four (4) submerged arc furnaces and supporting 
operations. The maximum predicted 1-hour S02 and N02 concentrations are 
summarized in Tables 2-2 (comparison with Significant Impact Levels {SILs), 2-3 
(comparison with Significant Monitoring Concentrations (SMC}, 2-5 (comparison with 
PSD Class II increments) and 2-6 (comparison with NAAQS) of Addendum #2. The results 
provided in these tables demonstrate that the emissions of S02and NO. from the 
individual emissions sources associated with the MS Silicon facility in and by themselves 
would not cause or contribute to a violation of the corresponding NAAQS. 
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• Step 2- The second step involved determining if the emissions of SOz and NOxfrom the 
sources at the MS Silicon facility would have a significant impact on SOz and NOz air 
quality. To determine if a significant impact occurs, the maximum predicted 
concentrations based on emissions of SOz and NOxfrom the MS Silicon facility, as 
determined from AERMOD, were compared to the significant impact levels (SILS) 
established by USEPA. As shown in Table 2-2 of Addendum #2, emissions of SOz and NOx 
from the MS Silicon facility did result in predicted concentrations above the 
corresponding SILs. As discussed In Section 2.8 of Addendum #2, predicted 
concentrations were above the corresponding S/Ls and the distance to which predicted 
concentrations from the MS Silicon facility (i.e., operation of jour submerged arc 
furnaces and supporting operations) were shown to be above the SILs, are listed below. 
Predicted concentrations of S02 and NOz beyond these distances are below the 
corresponding SILs: 

o S02 annual average- A distance of six (6) kilometers; 
o N02 annual average-A distance of six (6) kilometers; and 
o SOz and NOzl-hour averages-A distance of fifty (SO) kilometers for both. 

Refer to Addendum #1, dated October 10, 201.3 which provides numerous figures 
showing the area that was predicted to be above the 502 and NOz SILS. Provide below is 
a listing of those figures and there content: 

• Figure Ba depicts the extent of the NOzl -hour significant impact area based on 
operation of jour submerged arc furnaces and supporting operations; 

• Figure Bb depicts the extent of the NOz1-hour significant impact area based on 
operation of two submerged arc furnaces and supporting operations; 

• Figure Be depicts the extent of the N02 annual significant impact area based on 
operation of jour submerged arc furnaces and supporting operations; 

• Figure Bd depicts the extent of the NOz annual significant impact area based on 
operation of two submerged arc furnaces and supporting operations; 

• Figure 9a depicts the extent of the SOz1-hour significant impact area based on 
operation of jour submerged arc furnaces and supporting operations; 

• Figure 9b depicts the extent of the SOz1-hour significant impact area based on 
operation of two submerged arc furnaces and supporting operations; and 

• Figure 9e depicts the extent of the S02 annual significant impact area based on 
operation of four submerged arc furnaces and supporting operations. 
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Since predicted concentrations of SOz and NO. emissions from the MS Silicon facility are 

above the SILs, a third step was performed {discussed below} which involved a 
cumulative (i.e., also referred to as multi-source} Impact evaluation to demonstrate that 

the combined concentration Impacts from the MS Silicon facility's SOz and NOx emission 

sources in combination with the existing sources with the potential to emit each of these 

regulated air pollutants would result in combined concentrations that would be below 

the corresponding NAAQS. 

Knowing the extent of the significant area is also important since any existing source 
located within that significant impact area or causing a significant impact from its 
emissions sources on that area must be included in the cumulative NAAQS compliance 

demonstration. For any predicted concentrations above the NAAQS based on modeling 

the MS Silicon facilities emission sources and existing sources has to be further evaluated 

to determine if the MS Silicon facilities emission sources would have predicted 

concentrations that are significant on the same hour and receptor point predicted by 
AERMOO which exceeds the NAAQS. Refer to Step 3 below which describes the various 

evaluations performed by MS Silicon to demonstrate that emissions of S02 and NO. from 

the silicon facility would not cause or contribute to an exceedance of the 1-hour NAAQS 

for SOz and NO:z, respectively. 

• Step 3- The third step involved evaluating the cumulative impacts from the S02 and NO. 

emission sources associated with the MS Silicon facility and emissions of S02 and NOx 

from other existing sources. The inventory of existing sources with potential S02 and NO. 
emission sources were provided by the Mississippi, Alabama and Tennessee 
environmental regulatory agencies. These inventories contained the required source 
parameters for Inclusion in a NAAQS compliance demonstration, Including the allowable 

emissions of S02 and NO:~- These inventories were reviewed by MS Silicon and any 

emission sources located within SD-km of the predicted significant impact areas for S02 

and NOz were evaluated for inclusion in the multi-source impact analysis using the 
"North Carolina 200 Rule". The "North Carolina 200 Rule", developed by the North 

Carolina Department of Environment and Natural Resources (NCDENR} Air Quality 
Section, excluded from the emissions inventory those sources where the facility-wide 

emission rates in tons/year is less than 200, where 0 Is the distance from the nearby 
source to MS Silicon for short term emissions and the distance from the nearby source to 

the nearest boundary of the significant impact area for long term emissions. Tables 3-1, 
3-2, 3-3 and 3-4 in Addendum #2 provides these inventories along with identification of 
which existing emission sources were excluded based on the minimal threshold of 

emissions and distance. 

Predicted S02 1-hour concentrations resulting from the cumulative impact evaluation 

summed with a representative background concentration are provided in Table 3-6 of 

Addendum #2. As shown In this table predicted concentrations obtained from AERMOD 

(based on permit allowable emission rates for the existing emission sources were 
significantly higher than the corresponding 1-hour NAAQS. A source culpability analysis 
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was performed and it was determined that one existing source, the TVA Colbert coal 
fired power plant resulted in predicted concentrations that were above the 1-hour S02 
NAAQS based on permit allowable emissions from this plant by itself. The TVA Colbert 
plant is located in Colbert County, Alabama approximately 44 kilometers east south east 
of the MS Silicon facility site. 

Further discussions were held with representatives from the MDEQ regulatory agency 
and it was determined that it would be appropriate to utilize actual operating conditions 
for the TVA Colbert plant's emissions sources. The resulting actual emissions based on 
these actual operating conditions were obtained from USEPA's Acid Rain database and 
are significantly less than the plant's permit allowables. As shown in Table 3-4b 
predicted S02 cumulative impacts were shown to be below the S021-hour NAAQS when 
evaluating with AERMOD based on actual emission rates. The approach of using actual 
operating conditions is allowed by USEPA's guidance as defined in Appendix W of 40 CFR 
Part 51. It Is also Important to note that the location of this plant Is 44 kilometers from 
the proposed MS Silicon facility which would result in this plant being classified as an 
•other emission source•. Also, information available through the Tennessee Valley 
Authority shows emissions of 502 (as well as emissions of NOj have dropped 
significantly from this plant over the past several years. The reductions in S02 emissions 
are based on strategies developed by TVA Colbert to reduce its overall emissions of S02 
from this plant with process Improvements. These process improvements are not 
reflective in the plant's permit allowable emission rates. These reductions in 502 
emissions which are reflective of plant operations are a significant reason for using 
actual emissions versus allowable emissions in the cumulative-source S02/mpact 
demonstration for the TVA Colbert plant. These actual emissions better reflect the 
operation of the TVA Colbert plant based on improvements to the equipment's actually 
operating parameters. 

Prior to the use of actual operating conditions for the TVA Colbert plant to demonstrate 
compliance as discussed above, a worst case Impact analysis was also performed 
{referred to as the first prong of a two prong analysis). This worst case impact analysis 
involved predicting through the use of AERMOD the worst case 1-hour impact from the 
MS Silicon facilities emissions of S02 downwind of the TVA Colbert plant. Because we are 
dealing with a one hour averaging period any wind direction blowing from a direction 
other than the west northwest would not be influenced significantly by emissions from 
the MS Silicon facility {refer to figure 3-1 in Addendum #2 for the relationship between 
the location of the MS Silicon facility and TVA Colbert plant). Thus, if there are predicted 
exceedances of the 1-hour 502NAAQS based on permit allowable S02 emission rates 
from the TVA Colbert plant, the only time that MS Silicon could potentially provide 
additional impact is when the wind is blowing from the west northwest. Consequently 
we have drawn a straight line from the MS Silicon facility to the TVA Colbert plant. This is 
the direction that would cause the maximum contribution from the MS Silicon facility 
downwind of the TVA Colbert plant. In order to define the maximum impact {I.e., 
predicted 1-hour concentrations), receptors were placed along this line downwind of TVA 
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Colbert plant and AERMOD was rerun on these receptors points for each of the jive years 
of meteorological data. Refer to Table 3-6a in Addendum #2 that summarizes the SOz 
predicted concentration at each receptor point included in that analysis for each 
individual year evaluated. As shown in this table all predicted S021-hour concentrations 
based on operation of four submerged arc furnaces and supporting operations were 
below the corresponding 1-hour SIL Consequently the proposed MS Silicon plant would 
not have a significant contribution to predicted concentrations resulting from the TVA 
Colbert plant when the wind was from the west northwest that would be in excess of the 
1-hour S02 NAAQS. 

Predicted N02 1-hour concentrations resulting from the cumulative impact evaluation 
summed with a representative background concentration are provided in Table 3-7a of 
Addendum #2. This table shows predicted 1-hour N02 concentrations to be several 
orders of magnitude above the 1-hour N02 NAAQS. A source culpability analysis was 
performed and it was determined that two existing source, the TVA Colbert coal fired 
power plant located in Colbert County, Alabama and the Columbia Gulf Transmission 
plant located in Alcorn County, Mississippi (approximately 19 kilometers to the 
northwest of the MS Silicon facility site} resulted in predicted concentrations that were 
above the 1-hour NOz NAAQS based on permit allowable emissions from these plants by 
themselves. Refer to Figure 3-1 in Addendum #2 that depicts the locations of these two 
plants in relationship to the MS Silicon facility. 

In order to determine whether or not the MS Silicon facilities emissions of N011 would 
significantly contribute to a predicted exceedance of the 1-hour NAAQS, various 
modeling evaluations were performed. Each evaluation performed is summarized 
below: 

o The first evaluation performed involved defining the maximum N02 contribution 
that the MS Silicon facility could provide downwind of Columbia Gas 
Transmission and TVA Colbert plants. Receptors were placed along the straight 
line between each source and downwind of the source. The same approach that 
was used for the S02 cumulative impact analysis discussed above was used as 
part of this N02 analysis. Table 3-7c of Addendum #2 shows that the maximum 
N02 contribution from the MS Silicon facility would be below the corresponding 
N02 1-hour SIL. However, in order to demonstrate that these predicted 
concentrations were below the 1-hour SIL, MS Silicon committed to operating no 
more than 2 of the 4 submerged arc furnaces simultaneously. This is essentially 
the same as cutting the potential emissions of NOJrom the facility by 50% 
during a 1-hour average period. Also induded in this table is an adjustment 
factor to account/or the transformation of NOx to NOz. Following USEPA 
guidance a conversion factor (Tier II) of 0.8 was employed. The predicted 
concentration obtained from AERMOD was multiplied by 0.8 to present the 
predicted N02 impact versus a NOx impact concentration. As shown in table 3-7c 
all predicted NOz concentrations as contributed by MS Silicon would be below 
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the N02 1-hour S/L, thus the facility would not cause or contribute to a predicted 
exceedance of the 1-hour NAAQS for any predicted exceedances that would be 
determined for receptors located to the northwest and southeast of the 
Columbia Gulf Transmission plant and TVA Colbert plant, respectively. 

o The second evaluation to further support the fact that the MS Silicon facility will 
not cause or contribute to a predicted exceedance of the 1-hour NOz NAAQS, 
was to determine whether or not the Columbian Gas Transmission and TVA 
Colbert plants would cause a predicted exceedance of the N02 1-hour NAAQS if 
allowable emissions were replaced with emission of NO. that were reflective of 
actual operating conditions. The resulting predicted N02 1-hour concentrations 
were still above the corresponding 1-hour NOz NAAQS. 

o Since predicted concentrations were still shown to be above the 1-hour N02 

NAAQS based on using actual operating conditions to define the NOx emission 
rates for the two facilities, additional evaluations were performed. As discussed 
on page 3-27 multiple modeling runs were made to determine if the MS Silicon 
facility would contribute to an exceedance of the NOz 1-hour NAAQS. Again 
because of the wind direction and receptor point locations being fixed during a 
given 1-hour period, predicted concentrations resulting from other existing 
facilities occurred when the wind directions were not lined up between the MS 
Silicon facility and the existing sources. So in short, exceedance of the 1-hour 
NAAQS were a result of those existing source and not because of the MS Silicon 
facility. Because this relationship was shown to occur and remained throughout 
the various evaluations performed, there was no reason to evaluate every 1-
hour period and receptor period that exceeded the 1-hour N02 NAAQS. 

To further support the conclusion defined above, MS Silicon performed an 
additional analysis which involved using the MAXCOUNT option of AERMOD. 
The MAXCOUNT option of AERMOD allows the user to define a concentration 
expressed in ug/m3 and the model will determine and summarize each receptor I 
hour combination that resulted in a predicted concentration at or above that 
defined concentration. Using the MAXCOUNT option, MS Silicon reran AERMOD 
with the 5-years of meteorological data on the significant Impact area receptor 
grid (over 5,000 receptor points}. The defined concentration was set at 124 
ug/m3 within the AERMOD input file. Selection of this defined concentration 
caused AERMOD to identify all receptor I hour combinations for the 5-year 
period that were above the 124 ug/m3

• This concentration was selected since 
the combination of this concentration and a representative background 
concentration of 64 ug/~ would when combined correlate to the 1-hour NOz 
NAAQS of 188 uglm3

• Two source groups were utilized In AERMOD, one group 
that had all the sources induded in the cumulative N02 impact analysis and a 
second group with only two submerged arc furnaces and supporting equipment 
associated with the MS Silicon facility. For each predicted concentrations above 
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124 ugjm3
, the contribution from the MS Silicon facility was essentially zero 

uglm3
• AEROMOD actually calculated a contribution from MS Silicon however 

those concentrations were less than 0.01 uglm3 on each predicted concentration 
in excess of 124 ugjm3

• 

Based on all of the various evaluation performed above, there is sufficient data to adequately 
demonstrate that the MS Silicon facilities emissions of N011 will not cause or contribute to a 
violation of the 1-hour N02 NAAQS. Because of this data and the conclusions drawn, MS Silicon 
does not see the need to perform any additional NOz modeling as part of the cumulative impact 
analysis to demonstrate what affect the MS Silicon facility would have on every receptor I hour 
combination throughout the five year meteorological data set that resulted in predicted 
exceedances of the 1-hour N02 NAAQS. It is also import to reiterate that MS Silicon has 
committed to operating no more than two of the four proposed submerged arc furnaces during 
any one-hour period. This operational restriction causes a significant reduction in the predicted 
contribution of the MS Silicon facility on ambient NOz air quality. 

7. Modeling Procedure for 1-Hour N02 

The use of actual emissions (see EPA questions 2 and 6, above) for the two sicnificant nearby 
facilities reduced the number of modeled N02 violations but MS Silicon significantly 
contributed to some of the remaining modeled violations. An 8-step process was used to 
resolve MS Silicon's contribution to the modeled N~ violations but only for "critical" 
receptors, as described In the application. This process does not address significant 
contribution by MS Silicon to all modeled concentrations exceeding the NAAQS. Please 
provide the technical basis for the conclusion that there are no significant project 
contributions to any modeled concentration exceeding the NAAQS. 

MDEQ Response: Refer to the response provided by MS Silicon for Question #6 above. 
Numerous evaluations were performed by MS Silicon and based on MS Silicon committing to 
operating no more than two submerged arc furnaces during any 1-hour period MS Silicon has 
demonstrated that no significant impact should occur from the facility on any predicted 1-hour 
NAAQS exceedance. This was further reinforced with the five years of modeling runs that were 
performed using the MAXCOUNTfeature of AERMOD and evaluating receptors contained within 
the significant impact area. As discussed in Response #6, predicted N02 concentrations from the 
MS Silicon facility for any receptor I hour combination above a predicted concentration of 
124ugl~ for the five year meteorological period evaluated, showed an NOz impact of 0.01 
uglm3 or less on each of these receptor I hour combinations from the NO. emission sources 
associated with the MS Silicon facility. 

8. Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour 502 and N02, the statement In Section 

4.2 that the maximum predicted N02 ambient concentrations are below the ambient air 
quality standards is unsupported. The results of the NAAQS compliance modeling (i.e., 
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cumulative impacts) should be used for comparison to the target values in Tables 4-1. Please 

provide the technical basis for assessment of soils and vegetation Impacts. 

MDEQ Response: The statement provided In Section 4.2 states that the proposed MS Silicon 
plant will have no adverse impact on vegetation and soils. This statement was supported by 
conducting evaluations as recommended by USEPA in its saeening procedure document for 
determining the impact of air pollution sources on plants, soils and animals. As discussed In 
Section 4.2 of Addendum #2, following these procedures the resulting predicted concentrations 
from emissions of regulated air pollutants from the MS Silicon facility are below the NAAQS, 
which are intended to protect human health and welfare (i.e., soils and vegetation) and are also 
well below the minimum vegetation sensitivity levels presented in the guidance document 
prepared by USEPA. In fact, predicted concentrations from the MS Silicon plant are less than 30% 
of the lowest sensitivity concentration established by USEPA as listed in Table 4-1. 

As discussed in response #6 above, the cumulative Impact analysis for emissions of NOit to 
demonstrate compliance with the N02 1-hour NAAQS did show predicted NOz concentration 
above this standard. As shown in Table 3-7a of Addendum #2, the predicted N021-hour impact 
based on modeling emissions from the MS Silicon facility and other existing sources in the area 
was 1159.86 ug/rrr. This includes the contribution from the MS Silicon and existing emission 
sources modeled and a conservative N02 background concentration. As shown in Table 4-1 the 
vegetation sensitivity concentration at the lowest sensitive concentration is 3,760 ug/rrr for a 4-
hour period. The maximum 1-hour concentration noted above (the actual predicted 4-hour 
concentration would be less than this value) is well below the sensitive concentration threshold 
of 3,760 ug/m3. Subsequently, emissions of NOitfrom the MS Silicon facility and ather existing 
sources should nat have an adverse impact to vegetation. 

As shown in Table 3-6 of Addendum #2, cumulative S02impacts based on using permit allowable 
S02 emission rates for the 'TVA Colbert power plant showed predicted concentrations Including a 
representative background to be 1378.26 ug/m3, which is slightly above the vegetation 
sensitivity sensitive threshold of 917 ug/m3 for a 1-hour period. However, as discussed above the 
'TVA Colbert plant has taken extensive measures to reduce is S02 emissions from this plant. 
Historical actual S02 emissions from this plant have been decreasing significantly. Taking into 
account these SOz reduction measures, the cumulative Impact analysis resulted In combined 
impacts of S02for a 1-hour period being 137.99 ug/m3 (refer to Table 3-6b of Addendum #2). 
These cumulative S02 Impacts are below the 1-hour NAAQS of 188 ug/m3 which are intended to 
protect human health and welfare, as well as the vegetation sensitive threshold of 917 ug/m3. 
As such, predicted S02 cumulative impacts are below vegetation impact threshold levels 
established by USEPA. Thus, the MS Silicon facility in combination with ather existing S02 
emission sources should not have an adverse impact to vegetation. 

9. PSD Class II Visibility Assessment 
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The applicant did not Include a visibility impairment assessment of the project's Impact In the 

PSD Class II area (i.e., project's Impact area). Please provide the technical basis for the 

conclusion that this analysis was not needed for this project. 

MDEQ Response: : The MS Silicon facility will be equipped with Best Available Control 

Technologies (BACT) for eoch source with the potential to generate emissions of particulate 

matter (PM), oxides of Nitrogen (NOJ and sulfur dioxide (SOz). This will include fabric baghouses 

on the plant's submerged arc furnaces to significantly reduce PM and where appropriate on the 

material handling operations, as well as the use of Best Management Practices (BMPs} to 

minimize the formation of PM from the facility's fugitive emission sources. Good operating 

practices will also be implemented to ensure that excessive NOx and S02emissions do not occur 

from the facility's submerged arc furnaces and other supporting combustion devices. During 

actual operation of the facility, MS Silicon will be required to implement and utilize a dust control 

plan and will take dally visual observations to ensure that these operations will not generating 

emissions of NO, S02 and PM that would be injurious to humans, animals, plants, nor property, 

or to be a public nuisance, or create a condition of air pollution. 

In addition, the PM emission sources associated with the MS Silicon plant are required to meet 

very strict opacity standard expressed as a percentage. This includes 3% opacity standard on the 

plant's submerged arc furnaces and 1016 for all other PM generating sources associated with the 

plant. 

The incorporation of BACT and the establishment of very strict PM opacity limits should result in 

no visibility impairment (i.e., atmospheric discoloration and visual range reduction (increased 

haze)) to the surrounding area. Because of strict emission requirements imposed upon the 

facilities operations, it was determined that conducting a Class II visibility impairment study was 

not necessary. 

Finally, the Secondary standards provide public welfare protection, including protection against 

decreased visibility and damage to animals, crops, vegetation, and buildings. Secondary 

standards have been established for the 3-hour S011 the Annual N011 the 24-hour PMu, and the 

annual and the 24-hour PMz.s. There are no state or federal parks or airports within the 

significant impact area for these regulated air pollutants and averaging periods, which has 

historically been the determining factor for requiring a Class II visibility analysis. Since these 

sensitive areas were not identified to reside within the significant impact areas for these 

regulated air pollutants, not further Class II visibility assessment was required. 

10. PSD Class I Area Significant Impact Level (SIL) Assessment 

MS Silicon's PSD Class I area (Sipsey Wilderness Area) 502 Impact assessment was greater 

than the SIL A cumulative impact assessment was not performed based on the applicant's 

statement that It was not aware of any other significant PSD increment consuming 502 source 

that would impact the Sipsey Wilderness Area. The basis for this statement was not provided. 

Please provide the steps taken to Identify other significant PSD Increment consuming 502 
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sources that could Impact the Sipsey Wilderness Area. If sources are indeed identified, please 
provide a cumulative Impact assessment or the technical basis for why an assessment is not 

needed. 

MDEQ Response: Included in Appendix C of Addendum #2 is the analysis that was performed by 
MS Silicon to determine the impacts of the MS Silicon facility emissions of SO:z, NOx and PM on 
the Class I Sipsey Wilderness Area. As shown in Table E-1 of Appendix~ the maximum modeled 
S02 concentrations, based on using USEPA's CALPUFF model, from the MS Silicon facilities SOz 
emission sources were as follows: 

• 3-hour averaging period- High First Highest concentrations for calendar years 2001, 
2002 and 2003 were 0.8775 ug/rrr, 0.5986 ug/m3 and 1.2454 ug/m3

, respectively; and 

• 24-hour averaging period- High First Highest concentrations for calendar years 2001, 
2002 and 2003 were 0.2371 ug/rrr, 0.1958 ug/rrr and 0.2551 ug/m3

, respectively. 

Also, for consideration, the Alabama Department of Environmental Management (ADEM) has 
performed an assessment of the SOz increment Impacts at the Sipsey Wilderness area. This 
assessment was presented at the 2010 EPA Regional/State/Local Dispersion Modelers Workshop 
and can be found at 
http:/ /www.detJntlirinfo.com/reglontllstateloctJimodellngworlcshop/orchlve/2010/agendo.ht 
m. The analysis suggest that 57% of the 3-hour SOz increment, 43% of the 24-hour S02 increment 
and 016 of the annual S02 increment has been consumed at the Sipsey Wilderness area 
considering potential emissions of consuming sources ad not considering any reduction In 
emissions which would expand increment. 

Significant impact levels for Class 1 Areas were contained in the proposed changes to the PSD 
and NSR of July 23, 1996. These levels were never finalized. In the EPA memorandum, "Class I 
Area Significant Impact Levels", dated September 10, 1991, EPA concurred with levels proposed 
by the Virginia Department of Air Pollution Control. The MS Silicon modeled results are 
summarized below along with the proposed SILs. The modeled results were slightly over both 
proposed significance levels for the 3-hour averaging period. The proposed significance /eve/Is 
approximately 416 of the PSD Class 1 Increment. Given the modeling conducted by ADEM, the 
addition of the impacts from the MS Silicon project will not threaten the PSD Increment. 
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Year of Data EPA Proposed SIL 
EPA Concurrence 

Averaging Period Modeled Impact of SIL, September 
Modeled July 23, 1996 

10,1991 

3-hr o.sn 1.0 1.23 
2001 24-hr 0.237 0.2 0.275 

Annual 0.007 0.1 0.1 
3-hr 0.598 1.0 1.23 

2002 24-hr 0.196 0.2 0.275 
Annual 0.008 0.1 0.1 
3-hr 1.245 1.0 1.23 

2003 24-hr 0.255 0.2 0.275 

Annual 0.010 0.1 0.1 

Consequently, no adverse impact at the Class I areas are anticipated. 

If you have any question or require additional information, please contact me at (601) 961-5073. 

Cc: Maya Rao, Director, MDEQ/ Air Division 

Kathleen Lusky, USEPA/Region 4/Air, Pesticides, & Toxics/Permitting 
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Email 06/03/15 to Stan Krivo 

Ms. Beverly H. Banister, Director 
Air, Pesticides and Taxies Management Division 
U.S. EPA, Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street 
Atlanta, GA 30303-8960 

Re: Mississippi Silicon 
MDEQ September 4, 2014 Response to EPA Region 4 Comments 

Dear Ms. Banister, 

In a May 22, 2015, telephone call will Stan Krivo, Stan noted that there were a few remaining issues with 
our September 4th response to EPA Region 4 comments. Although non-major, if not addresses would be 
considered unresolved. MDEQ response to the remaining issues is attached. 

If you have any questions, please do not hesitate to call. 

Thanks, Jacqueline Evans 

Jacqueline Evans 
Environmental Permits Division - Modeling Branch 
Voice: (601) 961-5163 Fax: (601) 961-5703 

MAILING ADDRESS: 
Mississippi Department of Environmental Quality 
Office Of Pollution Control 
PO Box 2261 
Jackson, MS 39225 

SHIPPING ADDRESS: 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson, MS 39201 

WEB ADDRESS: 
www.deq.state.ms.us 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

Mr. Harry M. Wilson, ill, P.E., Chief 
Environmental Permits Division 
Office of Pollution Control 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA, GEORGIA 30303-8960 

November 21, 2013 

Mississippi Department of Environmental Quality 

P.O. Box 2261 
Jackson, Mississippi 39225 

Dear Mr. Wilson: 

Thank you for sending the Prevention of Significant Deterioration (PSD) preliminary determination 

from Mississippi Silicon LLC (MS Silicon), dated October 21,2013, which is proposing to construct a 

new greenfield silicon manufacturing plant in Tishomingo County, MS. The manufacturing plant will 

utilize four ( 4) semi-enclosed submerged electric arc furnaces (EAF) with a capacity of 2. 75 tonslhr 

each to produce approximately 84,096 tons/year of 98-99% pure silicon metal. Based on potential 

emissions of regulated air pollutants from the proposed silicon manufacturing plant, the plant will be 

considered a New Major Stationary Source under the PSD regulations for emissions of Sulfur Dioxide 

(S~), Nitrogen Dioxide (N02), Carbon Monoxide (CO), Particulate Matter (PMto/PM2.s), Volatile 

Organic Compounds (VOCs), and Greenhouse gases (GHGs). 

The original PSD permit application (dated August 15, 2013) only contained air quality impact 

modeling of the project emissions for significant impact level (SIL) assessment (i.e., screening 

modeling). Since an impact analysis to PSD Class I Areas was not provided, and the project screening 

modeling had concentrations greater than the SIL, subsequent modeling documents were prepared to 

address these required analyses including Class I Impacts for Sipsey and Mingo Areas and Addendum 

#1 Multi-Source Air Quality Impact Evaluation. 

This correspondence supplements our written comments to the Mississippi Department of 

Environmental Quality (MDEQ) sent on November 14,2013, and specifically address the Air Quality 

analysis. These comments also supplement earlier comments and requests for information provided to 

MDEQ via email on September 10, 2013, which presently have not been fully addressed by the latest 

PSD Class I impact assessment and the PSD Class II multi-source compliance modeling. In addition, the 

comments provided below were discussed with MDEQ during a conference call with the EPA held on 

November 15,2013. These comments are: 

1. Contrary modeling information that affects the impact assessments has not been resolved (e.g., 

significant impact areas are indicated to be contained within Tishomingo County while MDEQ's 

Preliminary Determination indicates otherwise). 

Internet Address (URL) • http://www.epa.gov 
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2. The project impacts to the Sipsey Wilderness PSD Class I area are greater than the S(h SIT.... These 
significant impacts generally indicate the need to perform a cumulative PSD Class I area increment 
assessment or a sufficient demonstration why the cumulative PSD Class I area increment assessment 
is not needed. This should be reconciled in the permit record before a permit is issued. 

3. The PSD Class II area National Ambient Air Quality Standards (NAAQS) compliance modeling and 
documentation does not provide sufficient information and analyses to support the statement that the 
project will not cause or contribute to the modeled NAAQS exceedence. 

4. The PSD Class II area PSD increment compliance modeling and documentation also does not 
provide sufficient information and analyses to support the statement that the project will not cause or 
contribute to a PSD increment exceedence. 

Thank you for the opportunity to review and provide comments on these documents. If you have any 
questions about these comments or require additional information or clarification, please do not hesitate 
to contact Stan Krivo at (404) 562-9123 or myself at (404) 562-9185. 

Sincerely, 

~L.tnt.0J'l~ 
Heather M. Ceron 
Chief 
Air Permits Section 



October 24, 2014 

M'~ MUSGROVE 
~ttJ SMITH LAW 

VIA U.S. CERTIFIED MAIL, RETURN-RECEIPT REQUESTED 

David Tuten 
Mississippi Silicon, ll.C 
313 Lawton Road 
Marietta, OH 45750 

Re: Notice of Intent to File Citizen Suit Pursuant to 42 U.S.C. § 7604(a)(1) 

Dear Mr. Tuten: 

This letter shall serve as notice that 16 Front Street ll.C ("16 Front Street'') and C. Richard Cotton 

("Cotton'') intend to file a citizen suit against Mississippi Silicon, llC ("MS Silicon'') pursuant to 

Section 304(a)(1) of the Clean Air Act, 42 U.S.C. § 7604(a)(1). 

On about November 27, 2013, the Mississippi Department of Environmental Quality ("MDEQ'') 

issued Permit No. 2640-00060 (the "Permit''), which purportedly authorizes MS Silicon to construct 

a silicon metal manufacturing facility (the "Plant'') in Burnsville, Tishomingo County, Mississippi. 

Construction of the Plant is ongoing. 

Based on the amount of coal the furnaces will consume, the Plant is a new major source of 

hazardous air pollutants ("HAPs'') -- in particular hydrogen chloride and hydrogen fluoride -- under 

Section 112 of the Clean Air Act, 42 U.S.C. § 7412. 

I. Violation of 42 U.S.C. § 7412(g)(2) and 40 C.F.R. § 63.43(b) 

The Clean Air Act prohibits construction of a new major source of HAPs unless the Administrator 

(or State) has determined that HAP emissions will be controlled by the maximum achievable control 

technology ("MACT''). See 42 U.S.C. § 7412(g)(2). When there is no national emission standard for 

HAPs ("NESHAP") that applies to a particular emission, a pre-construction MACT determination 

must be made on a case-by-case basis. See 42 U.S.C. § 7412(g)(2)(B). If the state has an approved 

tide V program that does not require the owner or operator of a new major source of HAPs to 

obtain a tide V permit before construction -- which is the case in Mississippi -- the owner or 

operator shall either obtain a Notice of MACT Approval or apply for a MACT determination prior 

to commencing construction. See 40 C.F.R § 63.43(b). 

601.852.1696 (office) 

866.646.3034 (toll free) 

601.852 1714 (fax) 

1635 lelia Drive. Suite 104 

Jackson. MS 39216 

www.musgrovesmith.com 



Based on the amount of coal the submerged arc furnaces MS Silicon is constructing will consume, the furnaces -- and the Plant -- will be major sources of HAPs, including without limitation hydrogen chloride and hydrogen fluoride. There is no NESHAP that applies to HAP emissions from the furnaces. MS Silicon did not apply for or receive a Notice of MACT Approval or MACT determination for the furnaces prior to commencing construction of the Plant. The Permit does not include an MACT determination for the furnaces. MS Silicon commenced construction of the Plant on about January 13, 2014 and is continuing to construct the Plant in violation of 42 U.S.C. § 7412(g)(2), 40 C.F.R. § 63.43(b), and Miss. Admin. Code§ 11-2-8.1. 
II. Petitioners 

16 Front Street's address is 1209 Orange St., Wilmington, DE 19801. 
Cotton's address is 243 County Road 783, Saltillo, Mississippi 38866. 
16 Front Street and Front Street may be contacted through their attorneys, who may be reached at: 

Ronnie Musgrove 
MUSGROVE/SMITH LAW 
1635 Lelia Drive, Suite 104 
Jackson, MS 39216 
(601) 852-1696 

I appreciate your attention to this matter, and feel free to contact me if you wish to discuss it. 
Sincerely, 

R~i~6 
cc: Mississ1ppi Silicon, ILC 

c/o CT Corporation System 
645 Lakeland East Drive, Ste. 101 
Flowood, MS 39232 

Gina McCarthy, Administrator 
Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W. 
Washington, DC 20460 

Heather McTeer Toney, Regional Administrator Environmental Protection Agency- Region 4 Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 



Atlanta. GA 30303-8960 

Gary Rikard, Executive Director 
Mississippi Department of Environmental Quality 
515 E. Amite Street 
Jackson,~S 39201 

Honorable Phil Bryant 
Office of the Governor 
P.O. Box 139 
Jackson.~S 39205 





Kennedy/Jenks Consultants 

1515 East Woodfield Rd. Suite 360 

Schaumburg, Illinois 60173 

847-278-7705 

Application for Prevention 
of Significant Deterioration 

(PSD) Air Permit 

15 August 2013 

MISSISSIPPI 
S I L I C 0 N 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing 

Plant 
Approximately One-Half Mile East 

of the Intersection of County 
Roads 210 and 365 

Burnsville, MS 38833 

KIJ Project No. 1341008*00 
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Section 1: Introduction 

Mississippi Silicon, LLC. (MS Silicon) is proposing the construction of a silicon manufacturing plant located near the city of Burnsville, in Tishomingo County, Mississippi (Figure 1-1). The silicon manufacturing plant is being constructed to produce revolutionary low-cost, high-quality silicon allowing MS Silicon to meet the ever-increasing demand for its silicon. The new facility will enable MS Silicon to produce silicon metal so it can be sold to the company's existing and new customers in the global market. 

Several factors were important influences on this choice of site: 

Burnsville is centrally located to both the raw material suppliers and finished product customers for Mississippi Silicon. 

The site is located on the Tennessee-Tombigbee Waterway, with a barge loading and unloading facility immediately adjacent and available for Mississippi Silicon to use for inbound materials and outbound product, if desired. The Tennessee- Tombigbee Waterway provides direct access to both the Gulf of Mexico and the Ohio River. 

A high-voltage TVA line runs past the western boundary of the site. TVA will be a stable, reliable, low-cost long-term supplier of the most important production input for Mississippi Silicon, electricity. The proximity of this power line will minimize the cost and facilitate the link to this input. 
Mississippi has a large and sustainable supply of wood, an important raw material in Mississippi Silicon's production process. 

The state of Mississippi, Tishomingo County, and the TVA enthusiastically support the project, and are providing significant financial incentives to demonstrate that support. 

The plant will provide jobs for nearly 150 people. When operational, MS Silicon's Mississippi facility has the potential to catalyze significant economic development for Tishomingo County and the state. The project will also create an estimated 500 construction jobs during the peak period of its construction. 

The silicon manufacturing plant being proposed by MS Silicon will be capable of producing a high quality, low cost silicon. The manufacturing plant will utilize four (4) semi-enclosed submerged arc furnaces (SAF) with a capacity of 2.75 tons/hr each (-45 MVA) to produce approximately 84,096 tons/year of 98-99% pure silicon metal. The plant will incorporate into its design proven and highly efficient control technologies and techniques for the reduction of potential emissions ofregulated air pollutants. In order to create the silicon metal, quartz, coal, and wood will be processed in the SAF. 

The silicon manufacturing plant will involve specific process areas including raw material rece1v1ng, handling and storage operations along with operations associated with the actual silicon manufacturing process. The primary process operations associated with silicon manufacturing will include: 

• Raw material handling, storage and conveyance (coal, wood, quartz and limestone); 
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• Loading of these raw materials into four (4) semi-enclosed submerged arc furnaces (SAF) 

(electric fired) to produce liquid silicon metal (approximately 98% pure); and 

• Using ladles and casting molds to produce solid silicon metal (approximately 98% pure). 

The process areas that will have the potential to emit regulated air pollutants include: 

• Material handling and transfer to and from coal, wood and quartz storage piles; 

• Storage yard for coal, wood and quartz storage piles; 

• Raw material day bins to support the semi-enclosed submerged arc furnaces; 

• Four (4) semi-enclosed submerged arc furnaces (SAF) with four (4) baghouses; and 

• Four (4) natural gas-fired ladle pre-heaters. 

The following plantwide operations and activities will have the potential to emit regulated air pollutants: 

• Tank farm; 

• Fugitive emissions from roadways; 

• Slag handling; 

• Silica fume silos: 

• Facility-wide miscellaneous operations; and 

• Emergency generator. 

The operations identified above reflect a phased construction. Phase I will involve the installation of two 

(2) SAFs and supporting operations. At the completion of Phase I, MS Silicon will initiate construction of 

Phase II which will involve the installation of two (2) additional SAFs and supporting operations. 

Collectively, these process areas will have the potential to emit major levels of regulated air pollutants 

and, therefore, will be subject to the Prevention of Significant Deterioration (PSD) regulations of the 

United States Environmental Protection Agency (USEPA) along with the requirements of the Mississippi 

Department of Environmental Quality (MDEQ) Air Pollution Code (APC), which contain air quality 

requirements that must be satisfied prior to construction of this type of plant. Appropriate air pollutant 

emission controls/techniques to minimize potential emissions of regulated air pollutants, appropriate 

measurements, testing and recording of operational parameters will be performed to confirm that the 

plant's major source levels of regulated air pollutant emissions are being achieved. The regulatory 

requirements imposed by the PSD and MDEQ air regulations, as well as emissions 

controls/measurements and compliance testing will ensure that the proposed silicon manufacturing plant 

will have no adverse impact to human health and welfare. 
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1.1 Summary of the Proposed Silicon Manufacturing Project 
The proposed project will involve the construction and operation of a silicon manufacturing plant to be 
located in Tishomingo County, near the town of Burnsville. The proposed silicon manufacturing plant will 
be constructed in two (2) phases. After completion of both phases, the manufacturing plant will utilize 
four (4) semi-enclosed submerged arc furnaces (SAF) with a capacity of 2.75 tons/hr each (-45 MVA) to 
produce approximately 84,096 tons/year of 98-99% pure silicon metal. The proposed project will have 
the potential to emit regulated air pollutants in sufficient quantities (i.e., tons/year) to trigger the PSD 
regulations. Potential emission of regulated air pollutants at the conclusion of Phase II are summarized 
below: 

Regulated Air Pollutant Potential to Emit .Emission Rete 

itana'*_." 
Sulfur Dioxide (S02) 2,170.1 

Nitrogen Dioxide (N02) 1,906.2 
Carbon Monoxide (CO) 1,444.3 
Particulate Matter (PM) 104.1 

Particulate Matter (<10 microns) (PM10) 81.6 
Particulate Matter {<2.5 microns) (PM 2.5) 73.1 

Volatile Organic Compounds (VOC) 93.5 
Lead (Pb) < 1.0 

Regulated HAPs 9.9 (individual}, 13.9 (total) 
Greenhouse Gases (C02e) 402,396.76 

Based on the proposed plant's potential em1ss1on rates defined above, the proposed silicon 
manufacturing plant will have the potential to emit regulated air pollutants in excess of 1 00/250 tons/year 
and will be considered a Major Stationary Source. Since Tishomingo County is considered attainment for 
all regulated criteria air pollutants, PSD review was triggered for emissions of S02, N02, CO, PM10, PM2.5, 

VOCs, and GHGs from the proposed silicon manufacturing plant. The proposed silicon manufacturing 
plant will be considered Major under the PSD program, as well as under the Title V Operating Permit 
Program. The proposed silicon manufacturing plant will be considered a minor stationary source of 
regulated HAP emissions as defined under EPA's Title Ill program. 

As part of the project, the potential air pollutant emission sources associated with the proposed silicon 
manufacturing plant will implement Best Available Control Technology (BACT) and as a result will not 
have an adverse impact on human health and welfare. Sections of this application provide the results of 
the air quality demonstration showing the plant will have no adverse impact on human health and welfare. 
The proposed silicon manufacturing plant will be implementing the following BACT control measures: 

• A baghouse will be installed to control particulate matter on the plant's Submerged Arc Furnaces 
(SAF) to reduce the potential quantity of PM/PM10/PM2.5 emissions. One baghouse will be 
installed for each individual SAF; 
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• A baghouse(s) will be installed to control particulate matter from raw material handling to reduce 
the potential quantity of PM/PM10/PM2.5 emissions; 

• A baghouse(s) will be installed to control particulate matter from product handling to reduce the 
potential quantity of PM/PM10/PM2.5 emissions; 

• Utilization of natural gas as the primary combustion fuel in the ladle pre-heaters associated with 
the proposed plant. This is the cleanest burning fossil fuel and inherently reduces emissions of 
regulated air pollutants when compared to other fossil fuels such as coal and oil; 

• Implementation of a Fugitive Dust Control Plan to minimize potential emissions of PM/PM10/PM2.5 
from becoming airborne from various support operations associated with the plant (i.e., slag 
handling, raw material handling, paved and unpaved roadways); 

• Installation of low NOx burner technology or design on the plant's natural gas combustion devices 
to reduce potential emission of oxides of nitrogen (NOx); 

• Inclusion of bin vent filters on silica fume silos to reduce potential PM/PM10/PM2.5 emissions; 

• Energy efficiency techniques to reduce the plant's overall potential for formation of greenhouse 
gas emissions (GHG); 

• Implementation of testing, monitoring, recordkeeping and reporting requirements to ensure the 
plant will operate in compliance with applicable regulatory requirements and will not cause or 
contribute significantly to an exceedance of air quality standards developed by EPA to protect 
human health and welfare. 

1.2 Site Information 
The proposed silicon manufacturing plant will be located near the town of Burnsville in Tishomingo 
County, MS. Figure 1-1 shows a county map of Mississippi including the location of the proposed site in 
Tishomingo County. Figure 1-2 identifies the location of the proposed plant in relationship to Burnsville, 
MS while Figure 1-3 depicts an aerial view of the proposed plant location. Refer to Figure 2-1 for a 
general process area layout. 

This site was selected based on a variety of factors including existing infrastructures, as well as new 
infrastructures being constructed in the vicinity of the site. Some of these critical infrastructures are listed 
below: 

• Existing electrical transmission lines; 

• Existing natural gas; 

• Close proximity to major roadways to allow supply trucks easy access into and out of the 
proposed plant site; 

• Rural location; and 
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• Located away from sensitive receptors such as hospitals, schools, nursing homes, and highly 

populated residential areas. 

1.3 Anticipated Construction Schedule 

The proposed plant will be constructed in two phases, Phase I and Phase II. Provided below is a 

tentative schedule related to construction and operation of these phases: 

• Initiate construction of Phase I- November 2013; 

• Complete construction of Phase I and commence operation - November 2015; 

• Initial construction of Phase II- Spring 2015; and 

• Complete construction of Phase II and commence operation- Spring 2017. 

1.4 Maximum Design Silicon Production Rates 

The proposed plant will have the following maximum design short term and long term production rates for 

silicon: 

• Short Term (tons/hour) 

o Maximum Hourly Rate- One (1) SAF- 2.75 tons/hour 

o Maximum Hourly Rate- Four (4) SAFs- 11 tons/hour 

o Typical or Average Rate- One (1) SAF- 2.4 tons/hour 

o Typical or Average Rate- Four (4) SAFs- 9.6 tons/hour 

• Long Term (tons/year) 

o Maximum Annual Rate- One (1) SAF- 21,024 tons/year 

o Maximum Annual Rate- Four (4) SAFs- 84,096 tons/year. 

1.5 Regulatory Drivers - Permission to Construct the Plant 

As discussed above, the proposed silicon manufacturing plant will have the potential to emit PSD major 

levels of regulated air pollutants. New equipment and operations which emit air pollutants within the 

MDEQ jurisdiction are subject to pre-construction review and approval by MDEQ pursuant to the APC-S-2 

Permit Regulation for the Construction and/or Operation of Air Emissions Equipment. 

The proposed plant will also be subject to other requirements contained within MDEQ's air quality 

regulations as well as EPA's federal air quality regulations (i.e., New Source Performance Standards 

(NSPS) and Maximum Achievable Control Technology (MACT). These regulations impose specific 

requirements and standards for stationary sources of air pollutants. Detailed discussions of these 

regulations as they pertain to the air pollutant sources at the proposed plant are provided in Section 3. 
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According to MDEQ APC-S-2-1-D, "Permitting Requirements", any new stationary source or modification 

of a stationary source must have a permit to construct or multi-media permit incorporating such permit 

before beginning construction. 

The construction application (as specified in the MDEQ application instructions and MDEQ regulations) 

must include the data and information necessary to demonstrate that the proposed project, which 

includes new sources of air pollution, complies with applicable air quality regulations and standards. 

1.6 Application Requirements - Construction Application and 
Instructions 

The construction application should include and identify the following: 

• GENERAL FORM- Includes name, address and contact for the owner/applicant and the facility. 

Also includes the SIC code, number of employees, principal processes, principal products and 

raw materials, and operating schedule. This form also requires the signature of a registered 

official. 

Refer to Appendix A which includes the completed MDEQ application forms. 

• All operations or equipment having air emissions. Specify the maximum schedule, maximum 

operating rate and expected operating rate, if different from the maximum. 

Refer to Section 2 of this application which identifies operations/equipment having the 

potential to emit regulated air pollutants, including supporting calculations and 

documentation. 

• Emission Rates (in units of applicable emission standard as well as pounds per year and tons 

per year for each pollutant subject to regulations that can be reasonably expected to be emitted 

from each emission point. Emission rate calculations must be provided. The following emission 

rates shall be provided in the Emissions Summary Section of the form: 

o Potential uncontrolled emissions; and 

o Proposed emission rate (maximum emission rate). 

Refer to Section 2 of this application which identifies operations/equipment having the 

potential to emit regulated air pollutants, including supporting calculations and 

documentation. 

• Exhaust or Stack Parameters for each em1ss1on source (height, velocity, diameter, and 

temperature) should be provided in the Emissions Summary Section of the form. 

Application for PSD Air Permit, Mississippi Silicon, LLC Page 1-6 

p \global pnnciple partners\ms silicon lap plication text\ms silicon psd applicabon final doc 



Refer to Section 2 of this application which identifies operations/equipment having the 
potential to emit regulated air pollutants, including supporting calculations and 
documentation. 

The following additional information must be submitted in duplicate: 

• Design Calculations and Specifications including all data and calculations used in selecting or 
designing process and control equipment; 

• Site Drawings must be to scale and show at least the following: 

o Property involved with dimensions, clearly defining restricted entry boundaries, and if 
different, total property boundaries; 

o Location and identification of all existing and/or proposed buildings, structures, and/or 
equipment, including points of discharge of air contaminants to the atmosphere, drawn to 
scale and in proper orientation; 

o Dimensions (length, width) of all buildings, structures, and/or equipment, including 
emission points; 

o Elevation of all buildings, structures, and/or equipment, including em1ss1on points, 
showing heights, grade baseline, and grade baseline height above mean sea level; 

o Primary compass direction indicator; and 

o Location of streets and all adjacent properties. Show location of all buildings outside the 
property that are within 150 feet of the equipment involved in the application. Identify all 
such buildings, specifying number of stories, or approximate height, and indicate the 
prevailing wind direction. 

Refer to Sections 1 and 2 of this application for site drawings related to the proposed 
plant. 

• Construction Drawings should be an assembly drawing, dimensioned and to scale, in as many 
sections as needed to show clearly the design and operation of the equipment and the means by 
which air contaminants are controlled. The following must be shown: 

o Size and shape of equipment. Show exterior and interior dimensions and features; and 

o Locations, sizes, and shape details of all features which may affect the production, 
collection, conveying or control of air contaminants of any kind: location, size and shape 
details concerning all materials handling equipment. 
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• Description of Process and Control Equipment- Include a written description of each process 

at the facility and the function of the equipment used in the process. Descriptions must be 

complete and particular attention must be given to explaining all stages in the process where the 

discharge of any materials might contribute in any way to air pollution. Control procedures must 

be described in sufficient detail to show extent of control of air contaminants anticipated in the 

design, specifying the expected efficiencies of the captures systems and control devices. All 

obtainable data must be supplied concerning the nature, volume, particle size, weights, chemical 

composition and concentrations of all types of air contaminants; and 

• Block Flow Diagram - Include a drawing showing the steps of the process and the flow of 

materials through the process and any control devices. 

• Additional information may be required as necessary to evaluate the design adequacy of the 

facility or to comply with PSD regulations. 

Refer to Section 2 of this application for process related information and diagrams related 

to the proposed plant. 

The following sections are also required for a PSD application: 

• Applicable Requirements - Provide compliance evaluations for all applicable state, federal and 

local air pollution control requirements including applicable requirements in MDEQ Regulations, 

federal new source performance standards, and national hazardous air pollutant standards. 

(Refer to Section 3). 

• BACT - Provide a demonstration that proposed air pollution control devices and measures 

comply with Best Available Control Technology (BACT) requirements. (Refer to Section 4). 

• Air Quality Impacts Analysis - Provide an ambient air quality impacts analysis based on 

modeling facility emissions using EPA approved air dispersion models. The modeling analysis 

should conform to current EPA modeling guidelines and recommended methods. (Refer to 

Section 5). 

• PSD Threshold Determination- Provide a PSD threshold determination. (Refer to Section 3). 

• Additional Impact Analysis - Provide an additional impact analysis. 

Refer to Sections 2 through 6 of this application for the design calculations/specifications 

and appropriate impact analysis. 

MS Silicon, based on discussions held during the pre-application meeting with MDEQ and the application 

requirements listed above, is not aware of any additional information that is required for this application to 

be deemed complete. 
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The information required, as listed above, is provided in this construction permit application. It is MS 
Silicon's understanding that applications containing the required information should satisfy MDEQ's 
requirements for a complete application. 

MS Silicon is confident that it has designed the proposed silicon manufacturing plant such that emissions 
from the facility will meet the requirements of MDEQ standards and rules, as well as the requirements 
defined by USEPA. Sufficient information is included in this application to provide MDEQ with reasonable 
assurance that the standards and rules will be met. 

1. 7 Application Review Timeline 
It is our understanding that upon submission of this application, the MDEQ will conduct a complete and 
thorough review of its contents to ensure that the plant and its associated air emissions sources will: 

• Meet all applicable state and federal air quality regulations and requirements; 
• Not cause an adverse impact to human health and welfare; and 
• Will employ best available control technologies (BACT) and implement appropriate testing, 

monitoring, recordkeeping and reporting that will ensure future minimal impacts to human health 
and welfare. 

Upon completing this review, a construction permit will be proposed by the MDEQ (containing specific 
emission limitations, testing, monitoring, recordkeeping, and reporting requirements) and will be provided 
to the public including EPA Region IV for review and comment, prior to final issuance. The permit to be 
issued will allow for construction and limited operation. An operating permit will have to be obtained upon 
final construction of the plant. 

1.8 Request for Construction Permit Issuance 
MS Silicon is hereby requesting that MDEQ issue a construction permit to allow for construction of the 
regulated air pollutant emitting units associated with a stationary source (i.e., the proposed plant). It is 
MS Silicon's understanding that as defined in MDEQ APC-S-2-1-C-27 "stationary source" is defined as: 

"Any building, structure, facility, or installation which emits or may emit regulated air pollutant(s)." 

MS Silicon understands based on the definition of "stationary source" contained in APC-S-2 that it is not 
allowed to perform any construction, installation, or establishment of any stationary source without an 
approved construction permit. 

Upon the completion of construction or installation of an approved stationary source or modification, MS 
Silicon will notify the MDEQ that construction or installation was performed in accordance with the 
approved plans and specifications on file with the MDEQ. 

The following individual will be the primary contact for answering any questions MDEQ may have related 
to the application request for construction: 
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Contact Name: Mr. Steven Frey 

Phone Number: 847-278-7705 

Email: stevefrey@kennedyjenks.com 

It is anticipated that MS Silicon will initiate construction of the project in the November of 2013 and begin 

operation within 20 to 24 months of commencing construction. MS Silicon hereby agrees as part of the 

construction issuance process to meet the design criteria as accepted by MDEQ and to abide by the 

MDEQ rules regarding the quantities and types of materials to be discharged from the installation of the 

proposed silicon manufacturing plant 

1.9 MDEQ Requirements for Public Involvement 

It is MS Silicon's understanding that the public will be given an opportunity to express their interest in the 

construction permit application prior to approval by MDEQ. A brief summary of the involvement is 

provided below, reflecting MS Silicon's understanding of the public notice requirements. If this 

understanding is incorrect, MS Silicon is requesting that MDEQ provide appropriate guidance: 

Availability for public inspection in at least one location in the area affected of the information 

submitted by the owner or operator and of MDEQ's analysis of the effect on air quality; 

A 30-day period for submittal of public comment; and 

A notice, by prominent advertisement in the area affected, of the location of the source information 

and analysis. 

A copy of the notice will be sent to the Administrator of EPA through Region IV, and to all other state and 

local air pollution control agencies having jurisdiction in the region in which such new or modified 

installation will be located. A permit to construct issued pursuant to this paragraph is federally 

enforceable. 

1.10 Contents of This Application Request 

To assist the MDEQ in approval and issuance of a construction permit, the following information is 

provided in this application request: 

• Section 2: Description of Proposed Plant - This section contains a description of the process 

equipment, a description of control technologies and methods to be used, a description of the 

methods used to estimate the potential emissions of regulated air pollutants, and tables 

summarizing the estimated potential to emit (PTE) regulated air pollutant emission rates; 

• Section 3: Regulatory Applicability - This section discusses the pertinent federal, state, and 

local air pollution control regulations that may be applicable to the proposed plant. This section 

also provides a PSD threshold determination; 
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• Section 4: BACT Analysis - This section presents a demonstration that the proposed air 
pollution control devices and measures comply with Best Available Control Technology (BACT) 
requirements; 

• Section 5: Air Quality Impact Evaluation - An air quality impact evaluation was performed to 
demonstrate that predicted ambient air concentration impacts resulting from emissions of 
regulated air pollutants from the proposed plant would not adversely impact human health and 
welfare. These predicted impacts were determined from EPA's approved air dispersion model, 
referred to as AERMOD; 

• Section 6: Additional Impact Analysis - This section provides a discussion on the additional 
impacts that might be caused by the proposed plant including soil and vegetation, endangered 
species, Class I areas, etc.; 

• Section 7: Suggested Permit Structure- This section presents suggested permit language; 

• Section 8: Application Forms- This section provides a list of the application forms required by 
MDEQ; 

• Appendix A: MDEQ Application Forms - Appendix A includes the appropriate MDEQ 
application forms required for a construction permit; and 

• Appendix B: Air Quality Impact Evaluation Modeling Results -Appendix B contains copies of 
the output files obtained from the air dispersion model "AERMOD", which was used to perform 
the air quality impact modeling. 
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Section 2: Description of Proposed Plant 

MS Silicon is proposing the construction of a silicon manufacturing plant in Tishomingo County, 

Mississippi. The plant will consist of two (2) specific process areas: 

• Silicon manufacturing; and 

• Support operations. 

The silicon manufacturing process will involve the mixing of quartz, coal, and wood in a semi-enclosed 

submerged arc furnace to produce 98% pure silicon. Further processing is performed to produce the 

98% pure silicon in the form of an ingot or flake. 

The silicon manufacturing process will include the following operations with the potential to emit regulated 

air pollutants: 

• Material handling and transfer to and from coal, wood and quartz storage piles; 

• Storage yard for coal, wood and quartz storage piles; 

• Wind erosion from coal, wood and quartz storage piles; 

• Wood chipper (electric-fired); 

• Casting frames; 

• Raw material day bins with supporting baghouse(s); 

• Four (4) semi-enclosed submerged arc furnaces (SAF) with four (4) baghouses; 

• Four (4) ladle pre-heaters; and 

• Product refining operations with supporting baghouse(s). 

The following plantwide operations and activities will support the entire plant and will also have the 

potential to emit regulated air pollutants: 

• Tank farm; 

• Fugitive emissions from roadways; 

• Slag handling; 

• Silica fume silos: 

• Facility-wide miscellaneous operations; and 

• Emergency generator. 

To provide a visual representation of the plant, several figures are contained in this application. The 

figures provided are as follows: 
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• Figure 1-1 provides a county map of the state of Mississippi and the location on the proposed 
plant 

• Figure 1-2 provides the proposed site location in relation to Burnsville, MS; 

• Figure 1-3 provides an aerial view of the proposed plant location. 

Collectively, the process areas noted above will have the potential to emit major levels of regulated air 
pollutants and will be subject to the PSD air regulations along with air regulations established by the 
Mississippi Department of Environmental Quality (MDEQ). Proven and highly efficient air pollutant 
emission control technologies and techniques will be utilized to minimize potential air emissions from the 
air emission units associated with the proposed plant. Continuous emission measuring, stack testing, as 
well as recording of operational parameters will also be performed, as appropriate; to confirm the plant's 
levels of regulated air pollutant emissions. These emissions will result in the plant having no adverse 
impacts to human health and welfare. 

To support the conclusion that no adverse impacts will occur to human health and welfare, MS Silicon 
has conducted an air quality impact evaluation for potential emissions of regulated air pollutants from the 
plant. The results of that evaluation, including a demonstration of compliance with the state and National 
Ambient Air Quality Standards is included in Section 5 of this PSD construction permit application. 

The general layout of the silicon manufacturing process is provided in Figure 2-1. A general process flow 
diagram of the silicon manufacturing process is presented in Figure 2-2 and process descriptions and 
definitions are provided in Figure 2-2a. A generic process flow summary of the silicon manufacturing 
process is provided in Figure 2-2b and representative pictures depicting the silicon manufacturing 
process are shown in Figure 2-2c. Process flow diagrams depicting other processes and equipment 
associated with the silicon manufacturing plant are provided in Figures 2-3 through 2-9. 

This section contains a discussion of the process equipment, a description of the air pollution control 
technologies I management practices to be used, the methods used to estimate the potential emissions of 
regulated air pollutants, and tables summarizing the estimates of these regulated air pollutant emission 
rates. Tables 2-1 and 2-1a identify the initial list of equipment with the potential to emit regulated air 
pollutants, including stack information. Summaries of project related estimated PTE of regulated air 
pollutants including criteria air pollutants, hazardous air pollutants (HAPs) and greenhouse gases (GHG) 
are provided in Tables 2-9, 2-10 and 2-11, respectively. As shown in these tables, the proposed plant is 
classified as a major stationary source of regulated air pollutants as defined under state and federal air 
regulations. 

To support the em1ss1on estimation process, methodologies involving engineering estimates, vendor 
suggested emission rates and prior experience were utilized to conservatively estimate PTE regulated air 
pollutants from the proposed silicon manufacturing plant. As part of the emission estimation process, MS 
Silicon utilized the best available information/data to determine air pollutant emission levels for each of 
the four SAFs. Emission estimates for the raw material receiving, handling and storage operations, and 
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emergency support equipment were based on either a) USEPA established emission factors and 

methodologies; b) vendor estimates; or c) state/federal emission standards. 

For purposes of this application, any reference to particulate matter (PM) also includes particulate matter 

with an aerodynamic diameter less than or equal to a nominal ten (10) micrometers (PM10) and particulate 

matter with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers (PM2.5). 

Provided below is a discussion on each process area to be performed within the silicon manufacturing 

process. To assist MDEQ in their development of the plant's construction permit, we have also included 

emission identification numbers following the numbering scheme typically employed by the MDEQ in their 

construction and operating permits. 

2.1 Silicon Manufacturing Process - AA-1 00, AA-200 and AA· 

300 

The proposed silicon manufacturing process will utilize four semi-enclosed submerged arc furnaces (SAF) 

that will convert raw materials including coal, woodchips and quartz to 98-99% pure silicon metal. . 

The three (3) primary air pollutant emission activities within the silicon manufacturing process are 1) raw 

material handling and storage, 2) processing of these raw materials into one of four SAFs and supporting 

activities to produce silicon ingots, and 3) product refinement and handling. These three (3) activities 

have been assigned emission ID's AA-100, AA-200, and AA-300, respectively. 

2.1.1 Raw Material Handling, Storage and Transfer to/from Storage 

Piles - AA-1 01, AA-1 02, AA-1 03, AA-1 04, AA-1 05 and AA-1 06 

Raw material handling, transferring and storage operations will begin with the receipt of raw materials via 

truck. Coal, woodchips, and quartz are unloaded in a designated unloading area where various 

mechanisms will be used to transfer these materials to the appropriate storage piles. These mechanisms 

will include unloading of the trucks by tilting of the truck or bottom unloading from the truck. The raw 

materials will be emptied onto the pile or transferred by front end loaders to the piles. From the storage 

piles, materials will be conveyed via front end loaders to enclosed raw material storage/day bins. From 

the day bins, the raw materials will be weighed and dropped to a skip bucket from which they will be 

transferred to the top of one (1) of four (4) semi-enclosed submerged arc furnaces for processing. 

Limestone will be used as flux and will be delivered in bulk. Provision will be made for its storage in the 

Raw Material Enclosure area. The same hopper and conveying system will be used to convey limestone 

to the SAF. Limestone will be fed directly via one of the charging conveyors on the upper floor. 

The following emission units have been identified in the raw materials handling, storage and transfer 

operations process (AA-100): 

AA-1 01 - Material handling and transfer to and from coal storage pile with a material throughput rate 

of 1 05, 120 tons/year; 
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AA-102- Material handling and transfer to and from wood storage pile with a material throughput rate 
of 212,763 tons/year; 

AA-102b- Wood chipper (electric-fired); 

AA-1 03 - Material handling and transfer to and from quartz storage pile with a material throughput 
rate of 212,763 tons/year; 

AA-104 - Limestone handling operations with a material throughput rate of approximately 183 
tons/year; 

AA-101a, AA-102a, AA-103a, - Material Handling (Coal, Wood, and Quartz Transfer to Day Bins ) 
Baghouse; 

AA-105- Storage Pile Processing (Bulldozers); and 

AA-106- Wind erosion on coal, wood and quartz storage piles. 

Refer to Figure 2-3 for a process flow diagram of the raw material handling and transfer operations. 

2.1.1.1 Potential Air Pollutant Emission Sources 

Since the material handling operations will involve solid type materials, potential particulate matter (PM) emissions may occur from a) unloading of raw materials from the trucks; b) moving the materials by front 
end loaders to the pile areas/day bins; c) conveying the material to the day bins/SAFs; d) fugitive dust from vehicle traffic on the plant roads; and e) wind erosion from the raw material storage areas. It is 
important to note that the conveyors and conveyor transfer drop points associated with this process area will be covered to the extent physically possible. Potential PM emissions from the covered storage area will be minimal based on the moisture content of the materials, as well as any walls and/or roof that may 
be used to cover the primary pile, thus minimizing the exposure of the stored materials to wind. PM emissions from the storage areas and equipment to be utilized to place and remove these materials from this storage area will also be negligible due to the use of larger sized pieces of materials, high moisture content of the raw materials and low speed of the vehicles moving the materials. 

Potential fugitive dust emission rates were estimated using the recommended methods developed by 
USEPA (i.e., AP-42). Emission source types for this process includes material handling (i.e., material 
drop points), paved and unpaved road (truck traffic on the paved and unpaved roads), equipment (i.e., front end loaders) utilized to maintain the storage areas, and wind erosion from the proposed outside storage area. Details of the calculations and the resulting emission estimates can be found in Tables 2-4 through 2-7d. Appropriate control efficiencies have been incorporated to reflect equipment installed to minimize exposure to wind during the actual transfer of material from one conveyor to another or dropping of the material to a storage pile. 

Application for PSD Air Permit, Mississippi Silicon, LLC Page 2-4 

p:\global principle partners\ms silicon\applicat1on text\ms silicon psd application !mal doc 



2.1.1.2 Air Pollution Control Devices/Technologies 

The raw material receiving, handling, storage, and processing system will be designed to mm1m1ze 
fugitive dust emissions through use of best management practices, which include covers on conveyors 
and, to the extent physically possible, covered chutes for dropping materials to and from conveyors 
(referred to as conveyor transfer points). It is important to note that specific sections of the conveyor 
system will be uncovered to allow for visual inspection of the materials. Dropping raw materials onto the 
outdoor storage areas will also be designed to minimize excessive dust. Raw material day bins, identified 
as emission group AA-101a, AA-102a and AA-103a, will be used to support the semi-enclosed 
submerged arc furnaces. The raw materials from the storage piles will be transferred to the raw material 
day bins using front end loaders before being loaded into the semi-enclosed submerged arc furnaces. 
The transfer of raw materials to the day bins will be controlled by a common baghouse or a series of 
smaller baghouses. All of the above techniques represent the best available control technology for 
minimizing PM emissions from the raw material receiving, handling, and storage operations. The raw 
materials to be utilized will generally be moist, larger in size than finer materials such as sand, and not 
prone to dusting. The composition of the materials themselves inherently reduces the potential for PM 
emissions. 

2.1.1.3 Type of Release (Point or Fugitive) 

With the exception of the transfer to coal, wood, and quartz to the day bins, all of the PM emissions 
associated with the raw material receiving, handling and storage operations will be fugitive in nature. 

2.1.1.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential fugitive PM emission rates were estimated using the recommended methods developed by EPA 
(i.e., AP-42). Emission spurce types for this process included material handling (i.e., conveyor transfer 
points or material drop points), paved road (truck traffic on these paved roads), equipment (i.e., front end 
loaders) utilized to maintain the storage areas, and wind erosion from the proposed outside storage 
areas. Details of the calculations and the resulting emission estimates can be found in Tables 2-4 
through 2-?d. 

2.1.2 Silicon Manufacturing Process (i.e., Meltshop Operations) 
The silicon manufacturing process (i.e., the meltshop operations) will include melting, transferring and 
cooling operations. Refer to Figures 2-4 and 2-5 for process flow diagrams related to the furnaces and 
metal processing, respectively. 

The raw material day bins, identified as emission group AA-101a, AA-102a and AA-103a, will be used to 
support the semi-enclosed submerged arc furnaces. The raw materials from the storage piles will be 
transferred to the raw material day bins before being loaded into the semi-enclosed submerged arc 
furnaces. Material will be mechanically (i.e., front end loaders or other types of equipment) moved to 
reclaim areas where the materials will be conveyed either underground or aboveground to the raw 
material day bins. 
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The raw material day bins will then feed into one or more of the four (4) SAFs. The SAFs will then 

convert the coal, woodchips, and quartz into 98% pure silicon metal in molten form. Each SAF will be 

rated at approximately 25 megawatts per hour of input and will produce a design maximum of 2.75 tons of 

silicon per hour. The processes associated with producing the silicon will include raw material handling 

and silicon metal melting and tapping. Each SAF will be equipped with a baghouse for controlling PM 

emissions. Appropriate equipment will be installed on each SAF that will be used to duct furnace exhaust 

gases to the baghouse. 

These four (4) SAFs are identified as emission unit AA-201 and will produce 98-99% pure silicon metal. 

The submerged arc process is a reduction smelting operation. In the production of silicon metal, quartz is 

the raw material from which silicon is derived. Carbon is necessary as a reducing agent and is supplied 

by coal and woodchips and limestone is used as flux. Smelting in the SAF is accomplished by conversion 

of electric energy to heat. An alternating current applied to the electrodes causes a current to flow through 

the charge from the electrode tips to the furnace hearth. This provides a reaction zone of temperature up 

to 3600 degrees F. To maintain a uniform electric load, electrode depth is continuously varied 

automatically, as required. At high temperatures in the reaction zone, the carbon sources react chemically 

with silicon dioxide gas to form carbon monoxide and silicon metal. 

Molten product from the SAFs will then be tapped from the SAF through a taphole located at the bottom 

of the SAF at hearth level. The molten metal and dross will flow from the taphole into a ladle. The ladle 

will be moved by a hoist to the casting process. The metal will be poured into low, flat pans that will 

provide rapid cooling of the molten metal. Fume and dust generated and captured throughout the 

production process including tapping will be controlled by the baghouses and then collected and reused 

or sold. 

The process will also include four (4) natural gas-fired ladle pre-heaters rated at 10.0 MMBtu/hr each, 

which will be used to provide additional heat for further processing of the molten silicon to silicon flakes. 

The natural gas-fired ladle pre-heaters are identified as emission unit AA-202. 

2.1.2.1 Potential Air Pollutant Emission Sources 

Due to the nature of this operation, potential emissions of criteria air pollutants including carbon monoxide 

(CO}, nitrogen oxide (NOx). sulfur dioxide (802), volatile organic compounds (VOC), particulate matter 

(PM) and greenhouse gases (primarily in the form of carbon dioxide (C02) may occur from a) smelting in 

the SAF; b) combustion of natural gas in the ladle pre-heaters; and c) material ladling and casting 

operations. 

Fume and dust generated and captured throughout this manufacturing process including tapping will be 

controlled by the baghouses which vents to a single exhaust stack associated with each SAF. The 

collected dust from the meltshop baghouses will then be collected and reused or sold. 

2.1.2.2 Air Pollution Control Devices/Technologies 

Four (4) baghouses will be used to capture and control PM emissions generated from the four (4) SAF 

operations. Good work practices will also be employed to minimize the release of regulated air pollutants 

from the entire meltshop operations. 
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2.1.2.3 Type of Release (Point or Fugitive) 

All of the emissions associated with natural gas combustion in the ladle pre-heater are considered fugitive 

in natural and will not be routed to a control device or through a stack. 

Each of the four (4) SAFs is considered a point source and will be controlled by its own baghouse. Each 

baghouse will have a stack with the following parameters: 

• Stack Height- Approximately 300 feet above grade; 

• Stack Diameter - 15 feet in diameter; 

• Stack flow rate of 125,000 acfm; and 

• Exhaust stack gas temperature of approximately 140 degrees F. 

2.1.2.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential PM emission rates from the SAFs were estimated using the recommended methods developed 

by EPA (i.e., AP-42). Emissions of other regulated criteria air pollutants were based on engineering 

design and estimates, recent permits issued or recent BACT determinations. Emissions of regulated 

criteria air pollutants from natural gas combustion in the ladle pre-heaters were also estimated using the 

recommended methods developed by EPA (i.e., AP-42). Details of the calculations and the resulting 

emission estimates for the SAFs can be found in Tables 2-2a, 2-2b and 2-2c. Emissions from natural gas 

combustion are found in Tables 2-3a, 2-3b and 2-3c. Potential regulated air pollutant emissions from the 

casting frames are presented in Table 2-2d. 

2.1.3 Wood Chipping - AA-1 02b 

A portable electric wood chipper will be used for as needed wood grinding/chipping and will be limited to 

2080 hours per year of operation. Fugitive particulate emissions can occur from operation of the wood 

chipper (AA-1 02b). The wood chipper will include an enclosure that will minimize fugitive dust emissions. 

Refer to Figure 2-3 for a process flow diagram of the raw material handling and storage operations. 

2.1.3.1 Potential Air Pollutant Emission Sources 

Processing wood in the wood chipper has the potential to emit PM. Details of the calculations and the 

resulting emission estimates can be found in Tables 2-4b. 

2.1.3.2 Air Pollution Control Devices/Technologies 

The wood chipper will include an enclosure that will minimize fugitive dust emissions. 

2.1.3.3 Type of Release (Point or Fugitive) 

The PM emissions associated with wood chipping operations with be fugitive sources. 
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2.1.3.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 
Potential fugitive PM emission rates were estimated using a PM emission factor based on Idaho 
Department of Environmental Quality factor for similar source (wood debarking) as referenced in Idaho air 
permit number 4051-00. The emission estimate assumed that PM10 emissions are 10% of PM emissions 
based on North Carolina Department of Environment and Natural Resources study "Estimating Emissions 
from Generation and Combustion of "Waste" Wood DRAFT" (July 15, 1998), which indicated that PM10 generated during milling and sawing is at most 10% of PM. The estimate is also based on the 
assumption that PM2.5 emissions are equal to PM10 emissions. Details of the calculations and the 
resulting emission estimates can be found in Table 2-4b. 

2.1.4 Product Refinement and Handling - AA-300 
Silicon product refinement and handling occurs after the casting operations. After the metal has been 
cooled it will be crushed and sized to customer specifications. Any remaining undersized material will be 
re-melted during the casting process. The following emission units have been identified in the product 
refinement and handling operation (AA-301 ): 

AA-301 -Silicon grinding and milling operations. 

Refer to Figure 2-6 for a process flow diagram of the silicon product refinement and handling operations. 

2.1.4.1 Potential Air Pollutant Emission Sources 

Since the silicon product refinement and handling operation will involve solid type materials, potential 
particulate matter (PM) emissions may occur from grinding, milling and transfer of the product. 

The grinding and milling operations will be equipped with either a common baghouse or series of smaller 
baghouses for controlling PM emissions. Details of the calculations and the resulting emission estimates 
can be found in Tables 2-4a. 

2.1.4.2 Air Pollution Control Devices/Technologies 

The grinding and milling operations will be equipped with either a common baghouse or series of smaller 
baghouses for controlling PM emissions. 

2.1.4.3 Type of Release (Point or Fugitive) 

All of the PM emissions associated with product refinement and handling operations with be point 
sources. 
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2.1.4.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential PM emission rates were estimated using the manufacturer's specifications for the baghouses 

and the flow rate of each control device. Details of the calculations and the resulting emission estimates 

can be found in Tables 2-4a. 

2.2 Plantwide Operations and Activities - AA-400 

The proposed silicon manufacturing plant will have additional support operations and activities including 

the following: 

• Tank farm identified as emissions unit AA-401 including: 

o One (1) vertical oxygen storage tank with a storage capacity of 6,000 gallons; and 

o One ( 1) 500-gallon diesel fuel storage tank. 

• Plantwide fugitive emissions from roadways identified as emissions unit AA-402 and AA-402a. 

Emissions represent haul trucks to support plant operations; 

• Slag handling and storage identified as emission unit AA-403; 

• Silica fume silos identified as emission unit AA-404; and 

• Facilitywide Miscellaneous Operations Subject to APC-S-6 identified as AA-405. 

2.2.1 Tank Farm- AA-401 

The tank farm will include the following tanks: 

• One (1) vertical oxygen storage tank with a storage capacity of 6,000 gallons; and 

• One (1) 500-gallon diesel fuel storage tank. 

2.2.1.1 Potential Air Pollutant Emission Sources 

The oxygen storage tank does not have the potential to emit regulated air pollutants. The 500-gallon 

diesel storage tank has the potential to emit a regulated air pollutant (VOCs). 

2.2.1.2 Air Pollution Control Devices/Technologies 

All emissions of regulated air pollutants from the storage tanks will be fugitive in nature and will not 

include any additional control devices, other than those inherent to each tank (i.e., pressure relief valves). 

Good operating practices will be followed to minimize VOC emissions from the diesel storage tank. 

2.2.1.3 Type of Release (Point or Fugitive) 

All emissions of regulated air pollutants from the storage tanks will be will be fugitive in nature. 
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2.2.1.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

As per Mississippi Title V Air Permit Regulations APC-S-6 Section VII B. 7 "Insignificant Activities and 
Emissions", the 500- gallon diesel storage tank must be listed in the application but emissions do not 
have to be quantified. 

2.2.2 Fugitive Emissions from Roadways - AA-402 and AA-402a 
PM emissions may be generated from the use of haul trucks to support plant operations. The empty haul 
trucks have been assumed to weigh 22 tons and have a cargo capacity of 17 tons. The majority of the 
trucks to enter and leave the site will be carrying materials to support the plant as well as the silicon 
product produced by the plant. 

2.2.2.1 Potential Air Pollutant Emission Sources 

Potential emissions of regulated air pollutants from the roadways will include fugitive PM and dust from 
trucks on paved or unpaved roads. 

2.2.2.2 Air Pollution Control Devices/Technologies 

All emissions of regulated air pollutants from the roadways will be fugitive in nature and will not include 
any additional control devices. However, dust suppression techniques will be used to minimize the 
amount of dust generated from vehicles on unpaved roads. These techniques include watering the 
roadways and other fugitive dust control techniques such as limiting the speed of the individual trucks. 
Good work practices will be followed for the paved road surface which will include implementing 
procedures to minimize the buildup of materials on the paved roadways. 

2.2.2.3 Type of Release (Point or Fugitive) 

All emissions of regulated air pollutants from the roadways will be will be fugitive in nature. 

2.2.2.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential emission rates of regulated air pollutants from the roadways were estimated using the 
recommended methods developed by EPA (i.e., AP-42). Details of the calculations and the resulting 
emission estimates can be found in Tables 2-6 and 2-6a. 

2.2.3 Slag Handling and Storage - AA-403 
PM emissions may be generated from the handling and storage of slag. Slag will be processed as 
needed in the finished product processing area; this process incorporates a fabric filter baghouse. 

2.2.3.1 Potential Air Pollutant Emission Sources 

Potential emissions of regulated air pollutants from slag handling will include fugitive PM. 
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2.2.3.2 Air Pollution Control Devices/Technologies 

Slag will be processed as needed in the finished product processing area; this process incorporates a 

fabric filter baghouse. 

2.2.3.3 Type of Release (Point or Fugitive) 

All emissions of regulated air pollutants from the slag handling will be will be fugitive in nature. 

2.2.3.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential emission rates of regulated air pollutants from the handling of slag were estimated using the 

recommended methods developed by EPA (i.e., AP-42). Details of the calculations and the resulting 

emission estimates can be found in Tables 2-4c and 2-7d. 

2.2.4 Silica Fume Silos - AA-404 

Silica fumes collected in the SAF baghouses will be pneumatically transferred to the silica fume silos. In 

the silos, the silica fumes will be densified to about 45 lbs/cu.ft., prior to dispatch to cement and refractory 

manufacturers. 

2.2.4.1 Potential Air Pollutant Emission Sources 

Potential emissions of regulated air pollutants from the silos will include PM. 

2.2.4.2 Air Pollution Control Devices/Technologies 

All emissions of regulated air pollutants from the silos will be fugitive in nature and will not include any 

additional control devices. 

2.2.4.3 Type of Release (Point or Fugitive) 

All emissions of regulated air pollutants from the roadways will be will be fugitive in nature. 

2.2.4.4 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential emission rates of regulated air pollutants from the silos were estimated. Details of the 

calculations and the resulting emission estimates can be found in Table 2-4d. 

2.2.5 Facilitywide Miscellaneous Operations Subject to APC-S-6 -

AA-405 

Several operations will be performed that will result in insignificant air contaminant emission rates and/or 

may not be regulated under state or federal air permitting requirements. These following 
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activities/emissions sources are not required to be included in a Title V permit application. These sources 
may include: 

1. New or modified pilot plants, subject to temporary source regulations located in Section /1/.E. 

2. Maintenance and upkeep: 

a. maintenance, structural changes, or repairs which do not change the capacity of such process, 
fuel-burning, refuse-burning, or control equipment, and do not involve any change in quality, 
nature, or quantity of potential emissions of any regulated air pollutants; and 

b. housekeeping activities or building maintenance procedures; 

3. Air conditioning or ventilation: comfort air conditioning or comfort ventilating systems which do not 
transport, remove, or exhaust regulated air pollutants to the atmosphere; 

4. Laboratory equipment: 

a. laboratory equipment used exclusively for chemical or physical analysis for quality control or 
environmental monitoring purposes. 

5. Hot water heaters which are used for domestic purposes only and are not used to heat process 
water; 

6. Fuel use related to food preparation by a restaurant, cafeteria, residential cooker or barbecue grill 
where the products are intended for human consumption; 

7. Clerical activities such as operating copy machines and document printers, except operation of 
such units on a commercial basis; 

8. Hand held equipment used for buffing, polishing, carving, cutting, drilling, machining, routing, 
sanding, sawing, surface grinding, or turning of ceramic art work, precision parts, leather, metals, 
plastics, fiber board, masonry, carbon, glass, or wood; 

9. Equipment for washing or drying fabricated glass or metal products, if no VOCs are used in the 
process and no oil or solid fuel is burned; 

10. Water cooling towers (except at nuclear power plants); water treatment systems for process 
cooling water or boiler feed water; and water tanks, reservoirs, or other water containers not used in 
direct contact with gaseous or liquid process streams containing carbon compounds, sulfur 
compounds, halogens or halogen compounds, cyanide compounds, inorganic acids, or acid gases; 

11. Domestic sewage treatment facilities (excluding combustion or incineration equipment, land 
farms, storage silos for dry material, or grease trap waste handling or treatment facilities); 

12. Stacks or vents to prevent escape of sewer gases through plumbing traps; 

13. Vacuum cleaning systems for housekeeping, except at a source with hazardous air pollutants; 

14. Alkaline/phosphate washers and associated cleaners and burners; 

15. Mobile sources; 
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16. Livestock and poultry feedlots and associated fuel burning equipment other than incinerators; 

17. Outdoor kerosene heaters; 

18. Equipment used for hydraulic or hydrostatic testing; 

19. Safety devices, excluding those with continuous emissions; and 

20. Brazing, soldering, or welding equipment that is used intermittently or in a noncontinuous mode. 

In addition, the facility may include space heaters utilizing natural or LPG gas and used exclusively for 

space heating, as listed in APC-S-6, VII, B: 

2.3 Emergency Support Equipment - AA-501 

Emergency support equipment will also support the proposed assembly plant. This equipment will 

consist of one (1) 670 HP emergency generator identified as AA-501. This generator will be fueled by low 
sulfur diesel fuel. 

Air emission estimates of regulated air pollutants for the emergency generator were based on USEPA 
AP-42 emission factors. Hours of operation were limited to 100 per year for the generator. Tables 2-8 
and 2-8a provide estimated air emissions associated with the emergency generator. 

2.3.1 Potential Air Pollutant Emission Sources 

Due to the combustion of diesel fuel in the emergency equipment, potential emissions of criteria air 
pollutants including CO, NOx, S02 , VOC, PM and C02 may occur. Minor emissions of regulated HAPs 
may also occur from the emergency generator. 

2.3.1.1 Air Pollution Control Devices/Technologies 

The emergency equipment will not have any add-on control devices or technologies. However, minimal 
operations and good combustion practices will be followed to minimize emissions of regulated air 
pollutants. 

2.3.1.2 Type of Release (Point or Fugitive) 

Emissions of regulated air pollutants from the emergency equipment will be a point source. 

2.3.1.3 Calculation of Air Pollutant Emission Basis and Supporting Documentation 

Potential emission rates of regulated air pollutants from the emergency equipment were estimated using 

the recommended methods developed by EPA (i.e., AP-42 program) or EPA limits defined by NSPS 
Subpart 1111. Details of the calculations and the resulting emission estimates can be found in Tables 2-8 
and 2-8a. 
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Section 3: Regulatory Applicability 

The proposed silicon manufacturing plant will be subject to regulations incorporated in MDEQ's Air 
Pollution Code (APC) for air emission sources constructed and operated in Mississippi. These rules 
impose permitting requirements and specific standards for air emissions. This section discusses the 
pertinent federal, state, and local air pollution control regulations that may be applicable to the proposed 
plant. These types of regulations typically include: 

• Requirements to obtain a construction permit prior to commencing construction; 

• Emission limitations; 

• Monitoring and testing requirements; and 

• Recordkeeping and reporting requirements. 

This section also includes a discussion on how the proposed plant will comply with these applicable 
regulations. 

The following sections are intended to provide the following: 

• Section 3.1. Air Quality Status - This section identifies the current air quality status for 
Tishomingo County, which depending on specific air quality designation status will dictate specific 
air permitting requirements that must be satisfied before a construction I operating permit can be 
issued. 

• Section 3.2. Permitting Requirements - This section identifies the permitting requirements 
required by federal and state regulations, including PSD applicability that must be satisfied prior 
to construction I operating permit issuance. 

• Section 3.3. State and Local Requirements - This section identifies the state and local air 
pollutant regulations. Table 3-4a lists the MDEQ air regulations. Those regulations that have 
been deemed applicable to the plant's emission sources have been highlighted. Table 3-4b 
includes a summary of requirements contained in "APC-S-1 - Section 3. Specific Criteria for 
Sources of Particulate Matter" and Table 3-4c includes a summary of requirements in "APC-S-1-
Section 4. Specific Criteria for Sources of Sulfur Compounds". A discussion on how MS Silicon 
will comply with these requirements is provided in the subsections of 3.3. 

• Section 3.4. Federal Requirements, Section 3.5. NSPS Requirements and Section 3.6. 
NESHAP Requirements - These sections identify the federal air pollutant regulations and Table 
3-1 summarizes the federal air pollution regulations. Included in this section are tables listing the 
federal air regulations, including Table 3-2a which lists the New Source Performance Standards 
(NSPS) and Tables 3-3a and 3-3b which list the National Emission Standards for Hazardous Air 
Pollutants (NESHAPs). Those regulations that have been deemed applicable to the plant's 
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emission sources have been highlighted in the tables. A discussion on how MS Silicon will 

comply with these requirements is provided in the subsections of 3.4, 3.5 and 3.6. Highlighted 

are only those regulations that impose emission standards or limits, establish monitoring and 

testing requirements or enforce other relevant requirements that are intended to protect human 

health and welfare. Applicable requirements that identify general administrative type 

requirements have not been identified. 

3.1 Air Quality Status 

The proposed project is located in Tishomingo County, Mississippi. The current air quality status of the 

county is as follows: 

AR·POLIWTANT ATTAINMENT STATU$ 

Nitrogen Dioxides (N02) Attainment 

Sulfur Dioxide (S02) Attainment 

Particulate Matter less than 10 microns (PM1o) Attainment 
and 2.5 microns (PM2.s) 

Carbon Monoxide (CO) Attainment 

Ozone (03) Attainment 

Lead (Pb) Attainment 

Since the proposed site area is classified as attainment for all regulated air pollutants, the proposed 

project would be governed by the regulations for attainment areas, as defined in the Mississippi rules. 

Attainment areas are areas defined by EPA as meeting the National Ambient Air Quality Standards 

(NAAQS) which were established to protect human health and welfare. 

3.2 Permitting Requirements 

This section identifies the permitting requirements required by state and federal regulations including PSD 

applicability. 

3.2.1 State Requirements 

APC-S-5 of the MDEQ regulations includes PSD requirements. The requirements contained in APC-S-5 

have been adopted and incorporate the federal PSD requirements. The MDEQ has not created new PSD 

requirements nor have they modified the federal PSD requirements. 
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3.2.2 PSD Applicability 
The PSD regulations specify that any major new stationary source within an air quality attainment area 
must undergo PSD review. A major source is defined as: 

• Any stationary source (or any group of stationary sources that are located on one or more 
contiguous or adjacent properties, and are under common control of the same person (or persons 
under common control)) belonging to a single major industrial grouping and that is described in 
Paragraph a., b., or c. of this APC-S-5-1-A-17. For the purposes of defining "major source", a 
stationary source or group of stationary sources shall be considered part of a single industrial 
grouping if all of the pollutant emitting activities at such source or group of sources on contiguous 
or adjacent properties belong to the same Major Group (i.e., all have the same two-digit code) as 
described in the Standard Industrial Classification Manual, 1987. 

• A major stationary source of air pollutants, as defined in Section 302 of the Federal Act, that 
directly emits or has the potential to emit, 100 tpy or more of any air pollutant subject to regulation 
(including any major source of fugitive emissions of any such pollutant, as determined by rule by 
the Administrator). The fugitive emissions of a stationary source shall not be considered in 
determining whether it is a major stationary source for the purposes of Section 3020) of the 
Federal Act, unless the source belongs to one of the 28 designated categories of stationary 
sources. A list of the 28 designated source categories is found in Table 3-5a. 

If the proposed project is one the 28 designated stationary sources specified in Table 3-5a, then it is 
subject to a PSD threshold limit of 100 tons per year. Any stationary source which is not one of the 28 
designated source categories is subject to a PSD threshold of 250 tons per year or more of a regulated 
air pollutant. 

"Potential to emit" is defined as the maximum capacity of a stationary source to emit any air pollutant 
under its physical and operational design consistent with 40 CFR 52.21. Any physical or operational 
limitation on the capacity of a source to emit an air pollutant, including air pollution control equipment and 
restrictions on hours of operation or on the type or amount of material combusted, stored, or processed, 
shall be treated as part of its design if the limitation is established in a construction permit required by the 
EPA approved Mississippi SIP for New Source Review (NSR) or a Title V permit. This term does not alter 
or affect the use of this term for any other purposes under the Federal Act, or the term "capacity factor" as 
used in Title IV of the Federal Act or the regulations promulgated there under. 

A PSD review is triggered in certain instances when emissions associated with a new major source or 
emission increase resulting from a major modification are "significant". "Significant" emission thresholds 
are defined in two ways. The first is in terms of emission rates (tons/year) for listed air pollutants (refer to 
Table 3-5b) for which significant emission rates have been established. 

Significant increases in emission rates are subject to PSD review in two circumstances: 
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• For a new source which is major for at least one regulated attainment or non-criteria pollutant 

(i.e., is subject to PSD review), all pollutants for which the area is not classified as nonattainment 

and which are emitted in amounts equal to or greater than those specified in Table 3-6 are 

subject to PSD review; and 

• For a modification to an existing major stationary source, if both the potential increase in 

emissions due to the modification itself, and the resulting new emission increase of any regulated, 

attainment or non-criteria pollutants are equal to or greater than the respective pollutants' 

significant emissions rates listed in Table 3-6, the modification is "major" and are also subject to 

PSD review. 

The second type of "significant" emission threshold is defined as any emissions rate at a new major 

stationary source (or any net emissions increase associated with a modification to an existing major 

stationary source) that is constructed within 10 kilometers of a Class I area and which would increase the 

24-hour average concentration of any regulated pollutant in that area by 1 j.Jg/m3 or greater. Exceedance 

of this threshold triggers PSD review. 

PSD review consists of: 

• A case-by-case Best Available Control Technology (BACT) demonstration, taking into account 

energy, environmental, and economic impacts as well as technical feasibility for any new source 

or source that is physically changed; 

• An ambient air quality impact analysis to determine whether the allowable emissions from the 

proposed project would cause or contribute to a violation of the applicable PSD increments and 

National Ambient Air Quality Standards (NAAQS) (refer to Table 3-6); 

• An assessment of the direct and indirect effects of the proposed project on general growth, soil, 

vegetation, and visibility; 

• Public comment, including an opportunity for a public hearing; and 

• Possibly an ambient air quality monitoring program for up to one year. 

An applicant may be exempt from the ambient air quality monitoring requirements if there are existing air 

quality monitoring data representative of the site, or if the impacts from the project are less than the 

monitoring de minimis concentrations listed in Table 3-6. 

Tishomingo County is designated attainment, unclassifiable, or better than the national standards for all 

criteria air pollutants. Based on the estimated regulated criteria air pollutant emission rates associated 

with the proposed silicon manufacturing plant (refer to Table 2-9), emissions of PM/PM10/PM2.5, NOx. CO, 

S02 and VOC will exceed the PSD significant emission rate (expressed in tons/year) applicability 

threshold. The proposed project will be considered a major source since at least one regulated air 

pollutant exceeds 250 tons/year. 
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After a careful review of the 28 designed source categories, the proposed plant is not considered one of the 28 designated source categories. One of the listed categories is secondary metal processing, which 
is described as the processing of metal containing materials to recover and reuse the metal. Since MS Silicon is not proposing to use scrap or other reused metals, this category was determined not to apply to the proposed plant. Thus, the plant would be subject to a 250 tons/year PSD major source applicability 
threshold. 

Subsequently, each of above pollutants will be subject to PSD review. The requirements associated with 
PSD review for emissions of PM/PM1o/PM2.s, NOx. CO, S02 and VOC as well as MS Silicon's compliance 
status with these review requirements, is provided in the following sections (4.0 through 6.0) of this 
application. 

3.3 Applicable State Requirements 
Standards and limitations for visible and particulate matter emissions, sulfur emissions, organic material emissions, carbon monoxide emissions, and nitrogen oxide emissions are also contained in the state 
rules and regulations. These are discussed below, along with emission standards or limitations contained 
in these rules that may apply to the sources associated with the proposed silicon manufacturing plant. Table 3-4a provides a list of applicable and non-applicable state air pollution regulations. 

3.3.1 APC-S-1 Air Emission Regulations for the Prevention, Abatement, and Control of Air Contaminants 

3.3.1.1 Section 3 - Specific Criteria for Sources of Particulate Matter 
Smoke - No person shall cause, permit, or allow the emission of smoke from a point source into the open 
air from any manufacturing, industrial, commercial or waste disposal process which exceeds forty (40) 
percent opacity subject to the exceptions provided in (b) & (c). 

General Nuisances - No person shall cause, permit, or allow the em1ss1ons of particles or any 
contaminants in sufficient amounts or of such duration from any process as to be injurious to humans, 
animals, plants, or property, or to be a public nuisance, or create a condition of air pollution. 

Fuel Burning - Fossil Fuel Burning - The maximum permissible emissions of ash and/or particulate 
matter from fossil fuel burning installations shall be limited as follows: Emissions from installations of less 
than 10 million BTU per hour heat input shall not exceed 0.6 pounds per million BTU per hour heat input. 

Manufacturing Process - General - Except as otherwise specified, no person shall cause, permit, or allow the emission from any manufacturing process, in any one hour from any point source, particulate 
matter in total quantities in excess of the amount determined by the relationship 

E = 4.1 po.e? 

Where E is the emission rate in pounds per hour and p is the process weight input rate in tons per hour. 
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Sampling Ports - New Equipment - The owner or operator of any new air pollution control equipment, 

obtained after May 8, 1970, and vented to the atmosphere, shall have necessary sampling ports and 

ease of accessibility. 

Compliance with These Requirements 

The emission sources associated with the proposed plant will be constructed and operated to 

satisfy the requirements contained within Section 3 of APC-S-1, refer to Table 3-4b for specific 

requirements. 

3.3.1.2 Section 4- Specific Criteria for Sources of Sulfur Compounds 

Sulfur Dioxide Emissions from Fuel Burning - The maximum discharge of sulfur oxides from any fuel 

burning installation in which the fuel is burned primarily to produce heat or power by indirect heat transfer 

shall not exceed 4.8 pounds (measured at sulfur dioxide) per million BTU heat input. 

The proposed plant will be using natural gas and low sulfur fuel oil (i.e., emergency equipment 

only) for plant specific fuel burning operations. Use of these fuels will easily satisfy S02 emission 

limitations required in the section. Refer to Table 3-4c for specific requirements related to this 

section. 

3.3.1.3 Section 6- New Sources (Subsection 3- NSPS) 

This section incorporates the Federal NSPS standards. The proposed plant will be in compliance with the 

applicable NSPS standards. Refer to Section 3.5 of this application for a discussion on each applicable 

NSPS standards. 

3.3.1.4 Section 9 - Stack Height Considerations 

Stack Height Effect on Emission Limitations - The degree of emission limitation required of any 

source for control of any air pollutants shall not be affected by so much of any source's stack height that 

exceeds good engineering practice (GEP) or by any other dispersion technique, except as provided as 

exemptions or exclusions defined within the regulation itself. 

3.3.2 

3.3.2.1 

APC-S-2 - Permit Regulations for the C.onstruction and/or 

Operation of Air Emissions Equipment 

I - General Requirements (Subpart D "Permitting Requirements") 

Unless otherwise provided by Sections XIII and XV, or other provisions of these Regulations, any new 

stationary source or modification of a stationary source must have a permit to construct or multi-media 

permit incorporating such permit before beginning construction. 
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The exhaust stacks associated with the proposed plant will be in compliance with the stack height 
limitations contained within Section 9. 

3.3.2.2 II - General Standards Applicable to All Permits (Subpart B "General Provisions") 
Applicants for all permits to construct or operate, or to renew a State Permit to Operate, shall specify in 
their application the air emission rate for each air pollutant subject to regulations under the Federal Act 
that can be reasonably expected to be emitted into the air as a result of operations from the source. 

Each application must be signed by the responsible official. The signature of the applicant shall 
constitute an agreement that the applicant assumes the responsibility for any alterations, additions or 
changes in operation that may be necessary to achieve and maintain compliance with all Applicable 
Rules and Regulations. 

No permit for the construction or relocation of equipment which will cause the issuance of air 
contaminants shall be issued when said equipment cannot comply with buffer zone requirements as 
follows: All sources of air emissions must be at least 150 feet from the nearest residential or recreational 
area. 

The proposed plant will not be located within 150 feet of a residential or recreational area. 

3.3.2.3 V - Application Review 

Subsection A: Standards for Approving an Application for a Permit to Construct 

• The stationary source shall be designed and constructed so as to operate without causing a 
violation of any Applicable Rules and Regulations. 

• The stationary source shall be designed and constructed so as to operate without interfering with 
the attainment and maintenance of State and National Ambient Air Quality Standards. 

• The stationary source shall be designed and constructed so as to operate such that the emission 
of air toxics does not result in an ambient concentration sufficient to adversely affect human 
health and well-being or unreasonably and adversely affect plant or animal life beyond the 
stationary source boundaries. The permit board may require the applicant to provide data 
necessary to evaluate the impacts of air toxics, including the predicted emission rates and 
ambient concentrations, when it deems necessary. The construction of the stationary source 
shall be performed in such a manner so as to reduce fugitive dust emission from construction 
activities to a minimum. 

Subsection D: Certification of Construction. Beginning Operation. and Application for Permit to Operate 

Upon completion of construction or installation of an approved stationary source or modification, the 
applicant shall notify the Permit Board that construction or installation was performed in accordance with 
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the approved plans and specifications on file with the Permit Board. A new stationary source issued a 

Permit to Construct cannot begin operation until certification of construction by the permittee. 

Compliance with APC-S-2 Requirements 

MS Silicon has made a good faith effort to submit adequate information required for the permit 

application review and will make timely efforts to submit any supplemental information requested 

by the state in the future. As show in the information provided, the identified air emission units 

will be in compliance with applicable state and federal air statutes. These air emission units were 

shown through atmospheric dispersion modeling that predicted concentrations should be below 

state and federal health standards. 

3.3.3 APC-S-3 - Mississippi Regulations for the Prevention of Air 
Pollution Emergency Episodes 

3.3.3.1 Section 4- Emission Control Action Programs 

Any person responsible for the operation of a source of air contaminant which emits 0.25 tons per day or 

more of air contaminants for which air standards have been adopted shall prepare emission control action 

programs, consistent with good industrial practice and safe operating procedures, for reducing the 

emission of air contaminants into outdoor atmosphere during periods of an air pollution alert, air pollution 

warning, and air pollution emergency. Emission control action programs shall be designed to reduce or 

eliminate emissions of air contaminants into the outdoor atmosphere in accordance with the objectives 

set forth in Tables 1-5 which are part of this Mississippi Regulation. 

MS Silicon is aware of this requirement and the proposed plant will be in compliance with the 

rules and regulations stated under APC-S-3, Section 4. 

3.3.4 APC-S-4- Mississippi Ambient Air Quality Standards 

Except for odor, as covered, below, the ambient air quality standards for Mississippi shall be the Primary 

and Secondary National Ambient Air Quality Standards as duly promulgated by the U.S. Environmental 

Protection Agency in (or to be printed in) 40 CFR Part 50, pursuant to the Federal Clean Air Act, as 

amended. All such standards promulgated by the U.S. Environmental Protection Agency as of June 22, 

1988, are hereby adopted and incorporated herein by the Commission by reference as the official 

ambient air quality standards of the State of Mississippi and shall hereafter be enforceable as such 

(except that the word "Administrator" in said standards shall be replaced by the words "Executive 

Director" and the word "Agency" in said standards shall be replaced by the word "Department") 

There shall be no odorous substances in the ambient air concentrations sufficient to adversely and 

unreasonably: 

1. Affect human health and well-being; 
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2. Interfere with the use or enjoyment of property; or 

3. Affect plant or animal life. 

In determining that concentrations of such substances in the ambient air are adversely and unreasonably 
affecting human well-being or the use or enjoyment of property, of plant or animal life, the factors to be 
considered by the Commission will include, without limiting the generality of the foregoing, the number of 
complaints or petitioners alleging that such a condition exists, the frequency of the occurrence of such 
substances in the ambient air as confirmed by the Department of Environmental Quality staff, and the 
land use of the affected area. 

MS Silicon is aware of this requirement and the proposed plant will be in compliance with the 
rules and regulations stated under APC-S-4. 

3.3.5 APC-S-5 - Mississippi Regulations for the Prevention of 
Significant Deterioration of Air Quality 

This section incorporates the Federal PSD standards. The proposed plant will be in compliance with the 
applicable standards. Refer to Section 3.2.2 of this application for applicable PSD standards. 

3.4 Applicable Federal Requirements 

USEPA has developed regulations that are designed to control air pollution. These regulations include 
permitting requirements for new or modified major stationary sources located in non-attainment areas, as 
well as Standards of Performance for certain types of new sources. 

Provided below is a summary of the federal regulatory requirements potentially triggered by the proposed 
silicon manufacturing plant. Other federal requirements not listed in the table below were determined to 
be not applicable to the proposed operations. 

Summary of Potentially Applicable Federal Regulatory Requirements 

Subpart A- General 

Provisions 

The proposed plant is subject to this requirement because 

construction commenced after 1/5/1981. Applicability of the 

General Provisions is trigged based on the plant triggering 

Subparts Z and 1111. 
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Subpart Z - Ferroalloy 

Production Facilities 

Subpart 000 -

Nonmetallic Mineral 

Processing Plants 

Subpart I ill -Stationary 

Compression Ignition 

Internal Combustion 

Engines 

40 CFR Part 63, 

Subpart A- General 

Provisions 

Subpart ZZZZ -

Stationary 

Reciprocating Internal 

Combustion Engines 

JJJJJJ -Area Sources: 

Industrial, Commercial, 

and Institutional Boilers 

YYYYYY - Area 

Sources: F"F!rrn.:ollr>vo:. 

The proposed semi-enclosed submerged arc furnace is subject to 

this requirement because the SAF will produce silicon metal and 

construction commenced after 1 0/21/197 4. 

The proposed silicon manufacturing plant is not subject to this 

subpart because the plant will not be crushing or grinding any 

nonmetallic minerals. Quartz will be used in the manufacturing 

process but will not be crushed prior to use in the semi-enclosed 

submerged arc furnace. 

The proposed diesel-fired emergency generators are subject to 

this subpart because they have displacement of less than 30 liters 

per cylinder and are 2007 model year or later. 

The proposed plant is subject to this subpart because the plant will 

be considered an area source of HAP emissions. Applicability of 

the General Provisions is trigged based on the emergency 

equipment triggering Subpart ZZZZ. 

The proposed emergency generators are subject to this subpart 

because the emergency equipment meets the definition of a 

reciprocating internal combustion engines (RICE). This subpart 

has specific requirements for specified engine types at area and 

major sources of HAP emissions. The proposed fire pumps will be 

rated below the applicability threshold under this rule. 

This subpart applies to industrial, commercial, or institutional 

boilers located at an area source of HAPs. The proposed natural 

gas fired ladle pre-heaters and electric fired semi-enclosed 

submerged arc furnaces do not meet the definition of a boiler thus 

are not subject to this subpart. 

This subpart applies to ferroalloy production facilities that 

manufacture silicon metal and are an area source of HAPs. The 
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40 CFR Part 64 -

Compliance Assurance 

Monitoring (CAM) 

40 CFR Part 68 -

Chemical Accident 

Prevention Provisions 

The proposed plant is subject to this subpart since the plant is not 
subject to a MACT standard proposed after 11/15/1990. 

MS Silicon does not anticipate processing any chemicals that 
would trigger applicability of the accidental release prevention 

requirements. 

MS Silicon does not anticipate producing or consuming any ozone-
40 CFR Part 82, depleting substances that would trigger applicability of the 

Subpart F- Recycling protection of stratospheric ozone requirements. MS Silicon will 
and Emissions abide by the applicable requirements that involve replacement of 

Reduction ozone depleting substances in plant process equipment (i.e., air 
conditioners, refrigerators, chillers or freezers). 

The plant will be in 

compliance with this 

Subpart 

NA 

The plant will be in 

compliance with this 

Subpart 

Refer to Tables 3-1, 3-2a, 3-3a and 3-3b for inclusive lists showing applicable and non-applicable federal 
air pollution regulations for the proposed plant. 

3.5 New Source Performance Standards (NSPS) 

The NSPS have been developed by USEPA for specific source categories. These standards, which are 
codified in the Code of Federal Regulations (CFR) under Part 60 (40 CFR 60), apply to applicable 
equipment covered under each source category that is constructed, reconstructed or modified after a 
specific baseline date. A review of the existing NSPS, as well as any NSPS being proposed, was 
performed to determine applicability to the proposed project. Refer to Table 3-2a for a list of the NSPS 
regulations. 

3.5.1 40 CFR Part 60, Subpart Z - Standards of Performance for 
Ferroalloy Production Facilities 

40 CFR Part 60, Subpart Z applies to the following affected facilities "electric submerged arc furnaces 
which produce silicon metal, ferrosilicon, calcium silicon, silicomanganese zirconium, ferrochrome silicon, 
silvery iron, high-carbon ferrochrome, charge chrome, standard ferromanganese, silicomanganese, 
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ferromanganese silicon, or calcium carbide; and dust-handling equipment'. This subpart applies to any 

facility that commences construction or modification after October 21, 1974. 

According to Subpart Z, electric submerged arc furnace means "any furnace wherein electrical energy is 

converted to heat energy by transmission of current between electrodes partially submerged in the 

furnace charge" and silicon metal means "any silicon alloy containing more than 96 percent silicon by 

weight". The proposed silicon manufacturing plant will be subject to Subpart Z since it meets the 

definition of a ferroalloy production facility and will commence construction after October 21, 1974. 

The proposed silicon manufacturing plant including the semi-enclosed submerged arc furnace will be 

subject to the emission limitations, testing, monitoring, reporting and recordkeeping requirements 

contained in this Subpart. According to this Subpart, an initial performance test should be conducted 

based on 60.8. 

Standards for Particulate Matter 

Based on 60.262 - Standard for Particulate Matter, the following limits should be met for each submerged 

arc furnace: 

• Exit from a control device and contain PM in excess of 0.45 kg/MW-hr (0.99 lb/MW-hr) while 

silicon metal, ferrosilicon, calcium silicon, or silicomanganese zirconium is being produced; 

• Exit from a control device and exhibit 15 percent opacity or greater; 

• Exit from an electric submerged arc furnace and escape the capture system and are visible 

without the aid of instruments; 

• Escape the capture system at the tapping station and are visible without the aid of instruments for 

more than 40 percent of each tapping period; and 

• Dust-handling equipment should not discharge any gases which exhibit 10 percent opacity or 

greater. 

Standards for Carbon Dioxide 

According to 60.263 - Standards for Carbon Monoxide, the submerged arc furnace should not discharge 

any gases which contain, on a dry basis, 20 or greater volume percent of CO. 

This subpart states that the owner or operator shall install, calibrate, maintain and operate a continuous 

monitoring system for measurements of the opacity of emissions discharged into the atmosphere from the 

control device and also requires the owner/operator of an electric arc furnace to maintain daily records. 
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Operating Reguirements 

Section 60.265 of this subpart also states that a continuous monitoring device should be installed to 
continuously record the furnace power input, and the volumetric flow rate through each separately ducted 
hood of the capture system. 

MS Silicon is aware of the requirements contained in this subpart and will be in compliance with 
all of the applicable requirements. The applicable requirements of 40 CFR 60, Subpart Z are 
summarized in Table 3-2b. 

3.5.2 40 CFR Part 60, Subpart 1111 - Standards of Performance for 
Stationary Compression Ignition Internal Combustion Engines 

This subpart applies to stationary compression ignition (CI) internal combustion engines (ICE) that 
commence construction after July 11, 2005, where the Cl ICE are manufactured after April 1, 2006 (and 
are not fire pump engines), or manufactured after July 1, 2006 (for certified National Fire Protection 
Association fire pump engines). 

NSPS Subpart 1111 specifies emission limitations, monitoring, reporting, and recordkeeping requirements 
for NOx, CO, non-methane hydrocarbons (NMHC) and PM. Applicable NSPS 1111 emission standards for 
the emergency generator and fire water pump Cl ICEs are summarized as follows: 

• Owners and operators of 2007 model year and later emergency stationary Cl ICE with a 
displacement of less than 30 liters per cylinder that are not fire pump engines must comply with 
the emission standards for new non-road Cl engines in 40 CFR 60.4202, for all pollutants, for the 
same model year and maximum engine power for their 2007 model year and later emergency 
stationary Cl ICE. 

• Owners and operators of fire pump engines with a displacement of less than 30 liters per cylinder 
must comply with the emission standards in Table 4 to NSPS Subpart 1111, for all pollutants. 

NSPS Subpart 1111 also stipulates specific sulfur requirements for diesel fuels. Beginning October 1, 2007 
engines that use diesel fuel must meet a sulfur content of 0.05% by weight (40 CFR 80.510(a)). As of 
October 1, 2010 engines with a displacement of less than 30 liters/cycle and that use a diesel fuel must 
meet a sulfur content of 0.0015% by weight. 

MS Silicon will be utilizing a diesel fuel with a sulfur content of 0.0015% by weight or less. The 
emergency generator is designed to have a displacement of less than 30 liters per cylinder and 
will comply with the applicable requirements of NSPS Subpart 1111. The applicable requirements of 
40 CFR 60, Subpart 1111 are summarized in Table 3-2c. 
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3.5.3 40 CFR Part 60, Subpart 000 - Standards of Performance for 

Nonmetallic Mineral Processing Plants 

Applicability of Subpart 000 applies to affected facilities in fixed or portable nonmetallic processing 

plants, including each crusher, grinding plant, screening operation, bucket elevator, belt conveyor, 

bagging operation, storage bin, and enclosed truck loading station. Nonmetallic mineral processing plant 

means any combination of equipment that is used to crush or grind any nonmetallic mineral at any type of 

plant. Nonmetallic mineral means any of the following minerals or any mixture of which the majority is 

any of the following minerals "(1) Crushed and Broken Stone, including Limestone, Dolomite, Granite, 

Traprock, Sandstone, Quartz, Quartzite, Marl, Marble, Slate, Shale, Oil Shale, and Shell." 

This subpart contains standards for particulate matter, monitoring of operations, test methods and 

procedures as well as reporting and recordkeeping requirements. 

Based on the design of the proposed silicon manufacturing plant, it does not appear that the plant 

will be considered a nonmetallic mineral processing plant since the quartz used in the process 

will not be used in any crushing or grinding processes. Thus, this subpart is not applicable to the 

proposed plant. 

3.6 Hazardous Air Pollutant Regulations 

The proposed plant will have the potential to emit regulated HAPs in quantities less than 10 tons/year as 

an individual HAP and 25 tons/year in aggregate; therefore, the proposed plant is considered a minor 

source of HAPs. 

On December 15, 1996, the USEPA promulgated the final regulations implementing Section 112(g). This 

section addresses new and reconstructed major sources of hazardous air pollutants (HAPs). A primary 

requirement of this section is that those sources apply Maximum Achievable Control Technology (MACT) 

for control of HAPs. Section 112(g) is intended to address those sources for which USEPA has not yet 

established an intended source category specific MACT standard. In this sense, Section 112(g) may be 

seen as the "case-by-case" MACT standard. 

The proposed project will not trigger case-by-case MACT since this requirement applies to new or 

reconstructed major stationary sources of hazardous air pollutant emissions. 

USEPA has developed National Emission Standards for Hazardous Air Pollutants (NESHAP) for 

numerous source categories. Refer to Tables 3-3a and 3-3b for an all-inclusive list of the NESHAP and 

MACT standards. 
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3.6.1 40 CFR Part 63, Subpart ZZZZ - National Emission Standards 
for Hazardous Air Pollutants: Stationary Reciprocating Internal 
Combustion Engines 

Pursuant to 40 CFR 63.6585, the proposed silicon manufacturing plant, is subject to the NESHAP for 
Stationary Reciprocating Internal Combustion Engines, since it will utilize stationary internal combustion 
reciprocating engines (RICE). The proposed emergency generator will have an initial rating of 670 HP 
thus making it an affected source. 

MS Silicon is aware of the requirements imposed by 40 CFR 63, Subpart ZZZZ.; and selection of 
the final generator type and size will confirm the general requirements as they pertain to 
emergency generators located at area sources of HAP emissions. 

The applicable requirements of 40 CFR 60, Subpart ZZZZ. are summarized in Table 3-3c. 

3.6.2 40 CFR Part 63, Subpart JJJJJJ - National Emission Standards 
for Hazardous Air Pollutants for Area Sources: Industrial, 
Commercial, and Institutional Boilers 

40 CFR Part 63, Subpart JJJJJJ applies to all industrial, commercial, or institutional boilers that are 
located at, or are part of, an area source of HAPs. 

According to this Subpart, boiler means "an enclosed device using controlled flame combustion in which 
water is heated to recover thermal energy in the form of steam or hot water. Controlled flame combustion 
refers to a steady-state or near steady-state, process wherein fuel and/or oxidizer feed rates are 
controlled. Waste heat boilers are excluded from this definition." 

This subpart does not apply since no boilers are being installed at the proposed plant. 

3.6.3 40 CFR Part 63, Subpart YYYYYY - National Emission 
Standards for Hazardous Air Pollutants for Area Sources: 
Ferroalloy Production Facilities 

This subpart applies to ferroalloys production facilities in an area source of HAP emissions. A ferroalloy 
production facility manufactures silicon metal, ferrosilicon, ferrotitanium using the aluminum reduction 
process, ferrovanadium, ferromolybdenum, calcium silicon, silicomanganese zirconium, ferrochrome 
silicon, silvery iron, high-carbon ferrochrome, charge chrome, standard ferromanganese, 
silicomanganese, ferromanganese silicon, calcium carbide or other ferroalloy products using 
electrometallurgical operations including electric arc furnaces (EAFs) or other reaction vessels. An 
electrometallurgical operation affected source is new if construction or reconstruction of the EAF or other 
reaction vessel commenced after September 15, 2008. 
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This subpart contains opacity standards along with monitoring, testing, notification, reporting and 

recordkeeping requirements. 

The proposed silicon manufacturing plant is considered a ferroalloy production facility and will be 
installing four semi-enclosed submerged arc furnaces. Since the facility will be considered an 
area source of HAPs, the requirements of this subpart are applicable. MS Silicon is aware of the 
requirements contained in this subpart and will be in compliance with all of the applicable 
requirements. The applicable requirements of 40 CFR 60, Subpart YYYYYY are summarized in 

Table 3-3d. 

3. 7 Title V Greenhouse Gas Tailoring Rule 

The greenhouse gas tailoring rule sets thresholds for the greenhouse gas (GHG) emissions that define 

when permits under the PSD and Title V Operating Permit programs are required for new and modified 

industrial facilities. If the proposed project is one the 28 designated stationary sources specified in Table 

3-5a, then it is subject to a criteria pollutant PSD threshold limit of 100 tons per year. Any stationary 

source which is not one of the 28 designated source categories is subject to a criteria pollutant PSD 

threshold of 250 tons per year or more. While these thresholds are appropriate for criteria pollutants, they 

are not feasible for GHGs because GHGs are emitted in much higher volumes. Without the tailoring rule, 

the lower emissions thresholds would have automatically taken effect on January 2, 2011. EPA has 

phased in the CAA permitting requirements for GHGs in three steps. 

3.7.1 Step 1 - .January 2, 2011 - .June 30, 2011 

Step 1 states that the permitting requirements for GHG emissions would only be subject to those sources 

currently subject to PSD requirements. BACT would need to be determined for sources that have an 

increase in total GHG emissions of at least 75,000 tpy, on a C02e basis. During this time, no sources 

would be subject to Clean Air Act permitting requirements due solely to GHG emissions. 

3.7.2 Step 2 - .July 1, 2011 - .June 30, 2013 

In Step 2, PSD permitting requirements cover new construction projects that emit GHG emissions of at 

least 100,000 tpy even if they do not exceed the permitting thresholds for other pollutants. Modifications 

at existing facilities that cause an increase of at least 75,000 tpy of GHG emissions are also subject to the 

permitting requirements. During this step, operating permit requirements apply to sources based on their 

GHG emissions even if they would not apply based on emissions of other pollutants. Facilities that emit 

at least 100,000 tpy C02e are subject to Title V permitting requirements. 

3.7.3 Step 3 - .June 30, 2013 

On February 24, 2012, the U.S. Environmental Protection Agency (EPA) proposed to keep greenhouse 

gas (GHG) permitting thresholds at current levels. This step continues to focus GHG permitting on the 

largest emitters by retaining the permitting thresholds that were established in Steps 1 and 2. 
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As show in Section 2, the potential C02e emissions from the proposed silicon manufacturing plant are 
approximately 403,000 tons/year and are above the 75,000 tons/year threshold. As a result, emissions of 
GHG's will be subject to PSD review, which essentially entails a BACT evaluation (refer to Section 4 of 
this document). 

3.8 Compliance Assurance Monitoring 

Pursuant to requirements concerning enhanced monitoring and compliance certification under the Clean 
Air Act, EPA has promulgated regulations (40 CFR 64) to implement compliance assurance monitoring 
(CAM) for major stationary sources of air pollution that are required to obtain operating permits under Title 
V of the Act. The regulations require owners or operators of such sources to conduct monitoring that 
satisfies particular criteria established in the rule to provide a reasonable assurance of compliance with 
application requirements under the Act. Monitoring focuses on emissions units that rely on pollution 
control device equipment to achieve compliance with applicable standards. The effective date of this rule 
was November 21, 2007. Compliance with the requirements of this Part will be addressed as part 
of the proposed plant's Part 70 Operating Permit initial application process. 

3.9 Accidental Release Provisions 

Federal chemical accidental release prevention requirements have been established in 40 CFR Part 68. 
These requirements cover risk management planning at facilities with more than a threshold quantity of a 
listed regulated substance in a single process. The rule lists 77 acutely toxic substances with threshold 
quantities ranging from 500 to 20,000 pounds, and also lists an additional 63 flammable gases and 
volatile liquids, each with a 10,000 pound threshold quantity as part of the proposed repowering project. 
MS Silicon does not anticipate processing any chemicals that would trigger applicability of the 
accidental release prevention requirements. 

3.10 Protection of Stratospheric Ozone 

The requirements for the protection of stratospheric ozone have been established in 40 CFR Part 82. 
These requirements were created to impose limits on the production and consumption of certain ozone
depleting substances. The purpose of 40 CFR 82 Subpart F, "Recycling and Emissions Reduction", is to 
reduce emissions of class I and class II refrigerants and their substitutes to the lowest achievable level by 
maximizing the recapture and recycling of such refrigerants during the service, maintenance, repair, and 
disposal of appliances. This Subpart applies to the servicing, maintaining, or repairing of appliances and 
also applies to the disposal of appliances. 

MS Silicon may be involved in the servicing, maintaining or repairing of equipment subject to the 
handling and recycling provisions of this subpart. MS Silicon will follow the requirements as 
mandated by this subpart. 
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3.11 Mandatory Greenhouse Gas Reporting 

40 CFR 98 established mandatory greenhouse gas (GHG) reporting requirements for owners and 

operators of certain facilities that directly emit GHG as well as for certain fossil fuel supplies and industrial 

GHG suppliers. 

Included in this rule is the requirement to quantify and report GHG emissions on an annual basis. The 

first report was due to USEPA on March 31, 2011 for emissions released during the calendar year 2010. 

MS Silicon is aware of this requirement and will evaluate its applicability and reporting 

requirements upon operation of the proposed plant. 
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Section 4: Best Available Control Technology (BACT) 

4.1 Background 

4.1.1 Best Available Control Technology (BACT) Evaluation Process 
The following section describes the process of evaluating and defining BACT for emissions of PM10, 
PM2.5, N02, CO, S02 and GHG associated with the proposed silicon metal manufacturing process. Any 
major stationary source or major modification subject to PSD must conduct an analysis to ensure the 
application of best available control technology (BACT). The requirement to conduct a BACT analysis and 
determination is set forth in section 165(a)(4) of the Clean Air Act (Act}, in federal regulations at 40 CFR 
52.21 U), in regulations setting forth the requirements for State implementation plan approval of a State 
PSD program at 40 CFR 51.1660), and in the SIP's of the various States at 40 CFR Part 52, Subpart A
Subpart FFF. 

4.1.2 Process Description 

The proposed plant will consist of a silicon manufacturing plant. The silicon manufacturing process 
consists of the continuous reduction of quartz (Si02) into silicon by a reducing mixture according to the 
simplified relation: 

Si02 + 2C -> Si + 2CO. 

As components of the mixture, carbon in the form of mineral carbon, petroleum coke, and wood-chips can 
be used. The electric current runs through the electrode between the contact plates and the tip of the 
electrode causing the ignition of the electric arc with its extremely high temperatures (> 2000°C} 
necessary for the reduction of quartz into silicon. The silicon is then tapped from the bottom of the 
submerged arc furnace. 

The following emission sources will be included in this BACT analysis: 

• Silicon Manufacturing Process (as defined in AP 42, Fifth Edition, Volume I, Chapter 12.4: 
Metallurgical Industry, Ferroalloy Production): 

o Submerged Arc Furnaces - Smelting in an electric arc furnace is accomplished by 
conversion of electrical energy to heat. An alternating current applied to the 
electrodes causes' current to flow through the charge between the electrode tips. 
This provides a reaction zone at temperatures up to 2000°C (3632°F). The tip of 
each electrode changes polarity continuously as the alternating current flows 
between the tips. The carbonaceous material in the furnace charge reacts with 
oxygen in the metal oxides of the charge and reduces them to base metals. The 
reactions produce large quantities of carbon monoxide (CO) that passes upward 
through the furnace charge. Large amounts of carbon monoxide and organic 
materials also are emitted by submerged electric arc furnaces. Carbon monoxide is 
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4.1.3 

formed as a byproduct of the chemical reaction between oxygen in the metal oxides 

of the charge and carbon contained in the reducing agent (coke, coal, etc.). 

Reduction gases containing organic compounds and carbon monoxide continuously 

rise from the high-temperature reaction zone, entraining fine particles and fume 

precursors. The mass weight of carbon monoxide produced sometimes exceeds that 

of the metallic product. The heat-induced fume consists of oxides of the products 

being produced and carbon from the reducing agent. The fume is enriched by silicon 

dioxide, calcium oxide, and magnesium oxide, if present in the charge. 

o Natural Gas Fired Ladle Preheaters; 

o Material Handling - Receiving, Material Handling, Storage and Truck Loadout -

Includes the following materials: 

• Coal; 

• Wood; and 

• Quartz. 

o Product Refining; 

o Fugitive Emissions from Roadways; and 

o Emergency Support Equipment. 

Definition of BACT 

The BACT requirement is defined as: 

"an emissions limitation (including a visible emission standard) based on the maximum degree of 

reduction for each pollutant subject to regulation under the Clean Air Act which would be emitted from 

any proposed major stationary source or major modification which the Administrator, on a case-by

case basis, taking into account energy, environmental, and economic impacts and other costs, 

determines is achievable for such source or modification through application of production processes 

or available methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel 

combustion techniques for control of such pollutant. In no event shall application of best available 

control technology result in emissions of any pollutant which would exceed the emissions allowed by 

any applicable standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology to a particular 

emissions unit would make the imposition of an emissions standard infeasible, a design, equipment, 

work practice, operational standard, or combination thereof, may be prescribed instead to satisfy the 

requirement for the application of best available control technology. Such standard shall, to the 

degree possible, set forth the emissions reduction achievable by implementation of such design, 

equipment, work practice or operation, and shall provide for compliance by means which achieve 

equivalent results." 
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4.1.3.1 BACT Demonstration Approach 

BACT by definition is the most effective control option which is technically feasible considering economic, 
energy, and other environmental impacts. Control options can be eliminated as BACT on a basis of 
technical, economic, energy, or environmental considerations. The determination of BACT follows a Top
Down approach. In the top-down approach, progressively less stringent control technologies are 
analyzed until a level of control considered BACT is reached on the basis of environmental, energy and 
economic impacts. The key steps in the Top-Down process are as follows: 

STEP 1: Identify Available Control Technologies: For the source, emissions unit, activity, or process 
requiring BACT, identify and list all "available" emissions control options for each pollutant. Available 
control options are those control technologies and techniques with a practical potential for application to 
the source, emissions unit, activity, or process. In general, any control option in commercial use in the 
United States at the time the analysis is performed should be included on the list of available control 
options. 

STEP 2: Eliminate Technically Infeasible Options: Considering site-specific factors and constraints, 
remove from the list compiled in STEP 1 all technically infeasible control options. A control option can be 
considered as technically infeasible if technical difficulties such as physical, chemical, or engineering 
constraints would preclude the successful use of the control option in the particular application in 
question. For all control options eliminated, demonstration that a control option is technically infeasible 
should be clearly documented in the BACT Analysis and included with the BACT submittal. 

STEP 3: Rank Remaining Control Technologies by Control Effectiveness: Rank and list all remaining 
control options in order of control effectiveness with the most effective control alternative at the top of the 
list. As noted above, the control technologies to be evaluated and ranked will apply to those associated 
with controlling emissions from similar emission sources. 

STEP 4: Energy, Environmental, and Economic Considerations: Using the "Top Down" procedure 
specified below, control options may be eliminated as BACT candidates on the basis of energy, 
environmental, and economic impacts of the option. Energy impacts include but are not limited to energy 
efficiency impacts, fuel cycle efficiency considerations, and fuel availability. Environmental impacts 
include but are not limited to ground water and water impacts, solid and hazardous waste impacts, and air 
quality impacts from increases in emissions of other air pollutants that result from implementing the 
control option. Economic impacts include the sum of up-front capital cost and annual operation and 
maintenance costs of implementing the control option. 

A control option may be eliminated as a BACT candidate on grounds of significant energy, environmental, 
or economic impacts. Rationale for eliminating a control option should be well documented and included 
in the analysis. Economic impacts should be evaluated by comparing the cost effectiveness of the control 
option with generally acceptable cost effectiveness ranges for control of the particular pollutant in 
question. 

The Top Down process is defined in Steps 4A through 4E below: 
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• STEP 4.A: Start with the most effective control option from the list compiled in STEP 3 (i.e., those 

associated with controlling emissions from similar emission units. 

• STEP 4.8: Provide the information specified in items (a) through (g) below for the control option 

being considered. 

a. Control Efficiency: Enter the percent of the pollutant removed by the control option. Control 

efficiency should be calculated based on the control achieved from the control option in 

question only. 

b. Potential Emissions: Potential emissions in pounds of pollutant per hour and tons of 

pollutant per year should be calculated based on the maximum potential to emit rather than 

actual emissions. Potential emissions represent the maximum capacity of a source, 

emissions unit, process, or activity to emit an air pollutant under physical constraints 

considering air pollutant emission controls and applicable regulatory limits. Operational 

factors such as hours of operation or partial loading which influence emissions may be 

included as constraints which limit the potential to emit provided that the project proponent 

agrees to incorporate these constraints in enforceable regulatory compliance limits. 

c. Expected Emissions: Expected emissions in tons of pollutant per year should be calculated 

considering expected operational considerations such as down time for maintenance, periods 

of partial load, capacity factors, etc. 

d. Annual Expected Emission Reduction: Using the expected emission rate computed in "c" 

and control efficiency entered in "a", compute the expected annual emission reduction in tons 

per year. 

e. Annual ~ost of Control Option: Compute the annual cost of the control option using 

standard economic principles. Annual cost should include both the initial capital costs as well 

as operation and maintenance costs. All costs should be amortized over the expected life of 

the control option (default is ten years). Include in the analysis the calculations, assumptions, 

and economic parameters used in the calculations. 

f. Cost Effectiveness: Cost effectiveness is the ratio of the annual cost computed in "e" to the 

annual expected emission reduction computed in "d". 

g. Other Considerations: List all other media impacts (water, solid waste, etc.) and energy 

impacts which are associated with the control option. 

• STEP 4.C: If there are no outstanding issues regarding energy, environmental and economic 

impacts the analysis is ended and this control option is proposed as BACT. 

• STEP 4.0: In the event that the control option is determined to be inappropriate due to energy, 

environmental, or economic impacts, this control option is eliminated and the analysis proceeds 

to the next control option on the list. Rationale for elimination of a control option on grounds of 

significant energy, environmental or economic impacts should be well documented and included 

with the analysis. 

• STEP 4.E: Go to STEP 4.8 and proceed with the analysis for the next control option on the list. 
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STEP 5: Documentation: Include with the analysis all information, calculations, assumptions, and data 
used in making the BACT determination. 

Since MS Silicon has selected the "Top-Level" of control or design with inherent control technique, taking 
into account any technical limitations, the BACT evaluation that follows does not address economic, 
energy and environmental impacts related to a specific control device. This follows EPA's suggested 
approach for performing this type of BACT evaluation. 

4.2 Best Available Control Technology (BACT) Analysis -
Emissions of Greenhouse Gases (GHG) 

This evaluation follows the guidance developed by USEPA during 2010 under the Tailoring Rule. Under 
this rule, any project occurring after July 1, 2011 and having a net increase of equal to or greater than 
75,000 tons/year of C02 on an equivalence basis triggers a BACT evaluation. As defined in USEPA's 
document entitled "PSD and Title V Permitting Guidance for Greenhouse Gases", dated March 2011, the 
BACT evaluation process is required to include five (5) steps. These steps are essentially those steps 
that make up the Top-Down evaluation process. 

This BACT evaluation focused on the control technologies that have been demonstrated and 
commercially available for equipment associated with silicon production. Because of the importance of 
controlling GHG emissions, MS Silicon evaluated technologies that have been demonstrated on similar 
processes so that emissions of GHG will be controlled to the levels specified. Technologies or concepts 
for controlling GHG emissions are and will continue to emerge on paper and on a trial basis. Since these 
technologies have not been proven to be reliable (i.e., demonstrated technologies), evaluation of these 
technologies are not being addressed in this BACT evaluation. MS Silicon is very reluctant to install a 
non-proven technology that may require significant on-site adjustments, while at the same time not 
meeting required GHG emission limits. 

4.2.1 GHG Emission Sources Subject to Control Technology 
Evaluation 

The following GHG emission sources are present at silicon manufacturing operations: 

• Semi-Enclosed Submerged Arc Furnaces (AA-201 ); 

• Natural Gas Combustion Equipment (AA-202); and 

• Emergency Equipment (AA-501 ). 

For a summary of the estimated GHG emission rates for the sources identified above, please refer to the 
following table. 
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GHG Emission Rates for Sources Evaluated for BACT 

' Equipment Deecrlptlon GHG COae Emilsion•JIIate 
(tonslyear) 

AA-201 -Semi-Enclosed Submerged Arc Furnaces (4 SAFs) 381,866 

AA-202 - Natural Gas Combustion Equipment 20,499 

AA-501 - Emergency Generator 32 

TOTAL 402,397 

A summary of the BACT determinations for GHG emissions is presented in Table 4-1. 

4.2.2 BACT Analysis for GHG Emissions from Silicon Manufacturing 

The production of ferroalloys results in emission of greenhouse gases. In ferroalloy production, raw ore, 
carbon materials and slag forming materials are mixed and heated to carbon sources. While C02 is the 
main greenhouse gas from ferroalloy production, recent research has shown that CH4 and N20 account 
for an equivalent greenhouse gas emission of up to 5 % of the C02 emissions from ferrosilicon (FeSi) and 
silicon-metal (Si-metal) production. 1 

The most significant greenhouse gas (GHG) emissions are related to the generation of carbon dioxide 
during the chemical reactions occurring in the metallurgical furnaces, where carbon is used to reduce the 
quartz to silicon metal. The second source of C02 emissions in silicon metal production comes from the 
use of natural gas in combustion processes. The use of emergency equipment is limited to 100 hours 
per year and generates an insignificant amount of GHG and thus will not be included in this BACT 
analysis. 

4.2.3 BACT Analysis for GHG Emissions from Semi-Enclosed 
Submerged Arc Furnaces (AA-201) 

Step One - Identify Available GHG Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. 
The following information resources were consulted in searching for the alternatives available for 

1 Greenhouse Gas Emissions from Ferroalloy Production. T. Lindstad, S.E. Olsen, G. Tranell, T. F<Brden 
and J. Lubetsky, 2007 
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controlling GHG emissions from semi-enclosed submerged arc furnaces used in silicon production 

operations: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

Review of the above sources did not identify information on controlling GHG emissions from the semi

enclosed submerged arc furnaces used in silicon production processes. In electric arc furnaces, 
electrical resistance generates the heat required: the resistance in a SAF furnace is the atmosphere, 
while in a submerged-arc furnace the slag or charge forms the resistance. No control options for 

emissions from the SAF were identified in this review. 

The possible control options that will be evaluated have been divided into two (2) distinct areas; 1) energy 
efficiency improvement options, and 2) add-on controls. The application of methods, systems, or 

techniques to increase energy efficiency is a key GHG-reducing opportunity. Use of inherently lower

emitting technologies, including energy efficiency measures, represents an opportunity for GHG 

reductions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 

particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions 

is not as well advanced as it is for most combustion-derived pollutants. 

Opportunities to further improve energy efficiency from electric arc furnaces in general are described 

below2
. 

Control Measure Description DiscuNIOn 

Improved Process Process control can optimize operations and thereby This control measure is feasible and will be included in 

Control significantly reduce electricity consumption. Control the SAF design. 

and monitoring systems for SAF are moving towards 

integration of real-time monitoring of process variables 

Adjustable Speed As flue gas flow varies over time, adjustable speed This control measure is feasible and will be included in 

Drives drives offer opportunities to operate dust collection fans the SAF design. 

in a more energy efficient manner. 

Transformer Ultra-high-power (UHP) transformers help to reduce This control measure is feasible and will be included in 

Efficiency-Ultra- energy loss and increase productivity. Location of the the SAF design. 

High-Power furnace transformers minimizing the length of the HV 

2 Available and Emerging Technologies for Reducing Greenhouse Gas Emissions from the Iron and Steel 

Industry 
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Transformers cables, less power losses. 

Post-Combustion of the Post-combustion is a process for utilizing the chemical This control measure is not applicable to the silicon 

Flue Gases energy in the CO and hydrogen evolving to heat the metal production process. There are no post 

Direct Current Arc 

Furnace 

Engineered 

Refractories 

Airtight Operation 

Flue Gas Monitoring 

and Control 

SAF ladle or to preheat other materials 570-1 ,470"F combustion processes for silicon metal. This control 

(300-BOO"C). It reduces electrical energy measure will be excluded from further consideration in 

requirements and increases the productivity of the this BACT analysis. 

SAF. 

The direct current (DC) arc furnace was pioneered in This technology is feasible but the technology has 

Europe, and these single-electrode furnaces have been only tested on an experimental scale with poor 

recently been commercialized in North America. The results. Direct current arc furnaces have never been 

DC arc furnaces use DC rather than alternating performed on a large scale for silicon metal 

current (AC). In a DC furnace one single electrode is production. This control measure will be excluded 

used, and the bottom of the vessel serves as the from further consideration in this BACT analysis. 

anode. However, compared to new AC furnaces, the 

savings are limited. 

Refractories in SAF have to withstand extreme This control measure is feasible and will be included 

conditions such as temperatures over 2,900"F in the SAF design. 

(1 ,600"C), oxidation, thermal shock, erosion and 

corrosion. Refractories can be provided by a 

controlled microstructure: alumina particles and 

mullite microballoons coated uniformly with carbon 

and carbides. 

A large amount of air enters the SAF: around 

1,000,000 fe (30,000 m3
) in a standard SAF. This air 

The furnace is semi-closed. In order to charge the 

furnace with the raw materials and place them in the 

is at ambient temperature, and the air's nitrogen and proper position, the furnace doors will need to be open 

non-reactive oxygen are heated in the furnace and in order to "push the raw materials" using the "stoking 

exit losses. The potential benefit for an industrial machine" into place. Doors will be closed when not 

furnace with an airtight process including a post needed. 

combustion practice and an efficient fume exhaust 

control are about 1 00 kWh/ton for an industrial 

furnace having a current electric consumption of 450 

kWh/ton. 

The use of VSDs can reduce energy usage of the flue This control measure is feasible and will be included in 

gas fans, which in turn reduces the losses in the flue the SAF design. 

gas. 
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~Measure lilescrlpUon ~~-. 
Bottom Tapping Bottom tapping leads to slag-free tapping, shorter tap- This control measure is feasible and will be included in 

to-tap times, reduced refractory and electrode the SAF design. 

consumption, and improved ladle life 

Carbon Capture and Carbon capture and storage involves separation and See below. 

Storage capture of C02 from the flue gas, pressurization of the 

captured C02, transportation of the C02 via pipeline, 

and finally injection and long-term geologic storage of 

the captured C02. Several different technologies, at 

varying stages of development, have the potential to 

separate and capture C02. Some have been 

demonstrated at the slip-stream or pilot-scale, while 

many others are still at the bench-top or laboratory 

stage of development 

Step Two - Eliminate Technically Infeasible Control Options 

All of the control options identified under Step 1 with the exception of Direct Current Arc Furnace, Post
Combustion of the Flue Gases, and Carbon Capture and Storage are technically feasible and will be 
included in this BACT evaluation. 

Carbon capture and sequestration (CCS) has not been applied to SAFs in the past and has not been 
demonstrated in practice for these emission types. CCS is generally used for facilities with sources 
emitting C02 in large amounts, such as fossil fuel-fired power plants, and for industrial facilities with high
purity C02 streams. 

CCS involves capturing C02, transporting it as necessary, and permanently storing it instead of releasing 
it into the atmosphere. The process involves three main steps: 

• Capturing C02 at its source by separating it from other gases produced by an industrial process. 
Once C02 is separated and captured, it then can be compressed under high pressure for 
transport to an appropriate geological storage site; 

• Transporting the captured C02 to a suitable storage location (typically in compressed form); and 

• Storing the C02 away from the atmosphere for a long period of time, for instance in underground 
geological formations, in the deep ocean, or within certain mineral formations. 

The process of transporting C02 is typically considered via pipeline and has substantial associated 
logistic hurdles and operational penalties. Transportation infrastructure issues include pipeline routing, 
acquisition of rights-of-way, and associated environmental impacts. In addition, additional energy must be 
expended to compress and transport the compressed C02. An alternative means of transporting the 
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compressed C02 is via a ship, similar to transporting liquid natural gas. Again, there are similar logistic 

hurdles and operational penalties for transporting compressed C02 via ship that can be substantial. 

Carbon sequestration usually involves the injection of C02 into deep geological formations of porous rock 

that are capped by one or more nonporous layers of rock. Injected at high pressure, the C02 exists as a 

liquid that flows through the porous rock to fill the voids. Saline formations, exhausted oil and gas fields, 

and unmineable coal seams are candidates for C02 storage. Also, C02 injected for enhanced oil recovery 

projects can result in long-term sequestration depending on the geologic conditions. Other schemes 

include liquid storage in the ocean, solid storage by reactions leading to the creation of carbonates, and 

terrestrial sequestration. This type of infrastructure does not exist at the proposed plant site. 

Another important technical consideration is that carbon capture is simpler when C02 is produced in high 

purity and high concentration streams as the byproduct of certain industrial processes, such as natural 

gas processing, hydrogen production, and synthetic fuel production. In contrast, it is relatively more 

difficult to capture C02 from flue gas emissions, which may require the reengineering of certain 

established and reliable production techniques. Apart from the technical issues of cleaning such dirty 

gas streams so they are suitable for CCS, unlike power plants, where C02 concentrations are 

comparatively high and consistent, metallurgical operations have more dilute concentrations of C02, the 

off gas is dirty and difficult to handle, and C02 production varies widely depending on the process step. 

In summary, CCS is excluded from this BACT evaluation for the following reasons: 

• Installation and operate of CCS is not commercially available and has not been installed in 

conjunction with any SAF process installed and currently operating worldwide; 

• Currently there is no infrastructure available at the project site that will allow MS Silicon the ability 

to capture it's C02 gas streams and pipe them to a nearby facility for further processing, such as 

a beverage plant; 

• Currently there is no infrastructure available at the project site that will MS Silicon the ability to 

capture and store it's C02 gas stream for future use in the event a beverage plant would be 

installed in the vicinity of the proposed plant site; 

• C02 produced at the proposed plant will require significant enhancements to improve its quality 

prior to being used by another source to produce a product; and 

• Cost estimates are not being provided in support of removing CCS as a cost effective control 

alternative since EPA has not provided any guidance or established thresholds on what cost, 

expressed as a dollar per ton would be considered cost excessive. 

Because of the various reasons provided above, MS Silicon is eliminating CCS has a viable control option 

for GHG control based on its 1) not being commercially available and 2) not being shown to be a proven 

control option that has been demonstrated in actual operation. 

Based on the above technical issues, CCS is consequently deemed not technically feasible for controlling 

GHG emissions from the proposed SAFs. 
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Step Three - Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 
emission reduction options evaluated. MS Silicon is proposing to utilize the newest generation of 
submerged arc furnace with inherently lower-emitting technologies, including energy efficiency measures. 
This new generation furnace is designed to more efficiently convert raw materials to the silicon 
intermediate product. It is almost impossible to evaluate each option defined above and establish a C02 

percent reduction. 

For purposes of this GHG BACT evaluation, MS Silicon has concluded that the new generation furnace is 
the most effective control at reducing GHG emissions. 

Step - Four Evaluate Most Effective Control and Document Results 

As discussed above, various emission reduction options (i.e., new generation furnace) are being 
proposed by MS Silicon that are considered the Top Level of emission reduction available for controlling 
GHG emissions from the production of silicon. Since MS Silicon has selected the "Top-Level" of control 
or design with inherent control technique, taking into account any technical limitations, the BACT 
evaluation that follows does not address economic, energy and environmental impacts related to a 
specific control device. This follows EPA's suggested approach for performing this type of BACT 
evaluation. 

Step Five - Select BACT 

A detailed review was conducted to determine the emission reduction options incorporated at other 
submerged arc furnaces. Review of recently permitted GHG sources and the RBLC database did not 
reveal BACT determinations for submerged arc furnaces. 

BACT for GHG emissions from the semi-enclosed submerged arc furnace has been determined to 
be: 

4.2.4 

• Utilization of a new generation furnace with inherently lower-emitting technologies and 
energy efficiency measures (i.e., semi-enclosed SAF); 

• C02e emission limitation of 381,866 tons/year; and 
• Good operation and maintenance to improve energy efficiency. 

BACT Analysis for GHG Emissions from Natural Gas 
Combustion (AA-202) 

The following natural gas combustion emission sources are included in this review: 
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Heattnput Meat Input 
TotaiGHG 

. Des~" l!!mlftlon• (COse) 
(MMBTU/br) (MMaeflpar) 

(to~r) 

Natural Gas fired Ladle Pre-Heaters -
40.0 350,00 20,499 

4 Units- 10.0 MMBtu/hr each 

Step One- Identify Available GHG Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. 

The following information resources were consulted in searching for the alternatives available for 

controlling GHG emissions from natural gas combustion equipment: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The application of methods, systems, or techniques to increase energy efficiency is a key GHG-reducing 

opportunity from combustion sources. Use of inherently lower-emitting technologies, including energy 

efficiency measures, represents an opportunity for GHG reductions. Since GHG are the direct result of 

fuel combustion, any improvement in the efficiency of a process heater will reduce fuel use and GHG 

emissions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 

particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions 

is not as well advanced as it is for most combustion-derived pollutants. 

Approaches for reducing GHG emissions from fossil fuel-fired equipment could include fuel switching or 

energy efficiency measures. In the case of natural gas-fired equipment, however, fuel switching to a 

lower carbon fuel is not an option because natural gas emits less C02 per amount of heat derived than 

other gaseous or liquid fuels commonly used. 

Summary of Potentially Applicable GHG Energy Efficiency Measures- Natural Gas Combustion 

Sources 

Control Removal Effectiveness Comments 

Burner replacement Replacing old burners with more efficient • Energy efficient burners will be 

modern burners can lead to significant energy installed in the natural gas 

savings. Energy and cost savings vary widely combustion equipment 

based on the condition and efficiency of the 

burners being replaced. 
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Boiler process control Using a combination of CO and oxygen 

readings, it is possible to optimize the fuel/air 

mixture for high flame temperature (and thus 

the best energy efficiency) and lower air 

pollutant emissions 

Reduction of flue gas Excessive flue gas results from leaks in the 

quantities boiler and/or in the flue. These leaks can 

reduce the heat transferred to the steam and 

increase pumping requirements. However, 

such leaks are often easily repaired, saving 2 

to 5 percent of the energy formerly used by 

the boiler 

Reduction of excess air Boilers must be fired with excess air to ensure 

complete combustion and to reduce the 

presence of CO in the unburned fuel in 

exhaust gases. When too much excess air is 

used to burn fuel, energy is wasted because 

excessive heat is transferred to the air rather 

than to the steam. 

~ 
. ' 

• Natural gas combustion 

equipment will optimize the fuel/air 

mixture for high flame temperature 

• Equipment will be maintained to 

minimize any leaks 

• Equipment will be maintained to 

ensure complete combustion 

Carbon Capture and 

Storage 

Carbon capture and storage involves See below. 

separation and capture of C02 from the flue 

gas, pressurization of the captured C02, 

transportation of the C02 via pipeline, and 

finally injection and long-term geologic 

storage of the captured C02. Several different 

technologies, at varying stages of 

development, have the potential to separate 

and capture C02. Some have been 

demonstrated at the slip-stream or pilot-scale, 

while many others are still at the bench-top or 

laboratory stage of development 

Step Two - Eliminate Technically Infeasible Control Options 

With the exception of carbon capture and sequestration (CCS}, all of the control options identified under 
Step 1 are technically feasible and will be included in this BACT evaluation. CCS was not evaluated in 
this BACT evaluation. This type of control technology has not been applied to natural gas combustion 
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sources in the past and has not been demonstrated in practice for these em1ss1on types. CCS is 

generally used for facilities with sources emitting C02 in large amounts, such as fossil fuel-fired power 

plants, and for industrial facilities with high-purity C02 streams. Based on this, CCS is consequently 

deemed not technically feasible for controlling the GHG emissions from the natural gas combustion 

sources that will support the proposed plant operations. 

Thus, the available control options are as follows: 

• Combustion of clean-burning fuel - Burners are designed to combust natural gas. Fuel switching to a 

lower carbon fuel is not an option because natural gas emits less C02 per amount of heat derived 

than other gaseous or liquid fuels commonly used; 

• Energy efficiency pollution prevention options that are available for this type of combustion device 

include the following: 

o Burner efficiency; 

o Preventive Maintenance; and 

o Energy monitoring and management systems. 

Step Three - Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 

emission reduction options evaluated. Combustion of natural gas, low NOx burners and good combustion 

practices and maintenance to improve energy efficiency are considered the top level of emission 

reduction available for the natural gas combustion equipment. 

Step Four - Evaluate Most Effective Control and Document Results 

The emission reduction options that are being proposed by MS Silicon that are considered the Top Level 

of emission reduction available for controlling GHG emissions from the combustion of natural gas. Since 

MS Silicon has selected the "Top-Level" of control or design with inherent control technique, taking into 

account any technical limitations, the BACT evaluation that follows does not address economic, energy 

and environmental impacts related to a specific control device. This follows EPA's suggested approach 

for performing this type of BACT evaluation. 

Step Five - Select BACT 

A detailed review was conducted to determine the em1ss1on reduction options incorporated at other 

natural gas fired burners. Review of the RACT/BACT/LAER Clearinghouse (RBLC) revealed the following 

BACT determinations for natural gas combustion equipment. 
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Permit GHGMCTthn·· 
. 

FM!-1 Basis PI'OUB ·eonttCIIs 
RBLCID Date 

Cargill, Inc. 

NE-0054 BACT- 300 MMBtu/hr Good combustion 
3/1/13 No Limit 

DRAFT PSD Boiler practice 

DETERMINATION 

C02:117 lb/MMBtu 
Iowa Fertilizer 

BACT- 472.4 MMBtu/hr Methane:0.0023 Good combustion 
Company 10/26/12 

PSD Auxiliary Boiler lb/MMBtu practice 
IA-0105 

N20: 0.0006 lb/MMBtu 

Iowa Fertilizer 
C02: 117 lb/MMBtu 

BACT- 110.12 MMBtu/hr Methane:0.0023 Good combustion 
Company 10/26/12 

PSD Startup Heater lb/MMBtu practice 
IA-0105 

N20: 0.0006 lb/MMBtu 

Showa Denko Carbon, 5 MMBtu natural Good combustion 
BACT-

Inc. 6/8/12 gas fired hot oil C02e: 3093 tpy practice, annual tune-
PSD 

SC-0142 heater up low NOx burner 

Port Dolphin Energy 
tuning, optimization, 

BACT- Four278 C02: 117 lb/MMBtu instrumentation and 
LLC 12/1/11 

PSD 
FL-0330 

MMBtu/hr boilers controls, insulation, 

and turbulent flow 

Pyramax Ceramics, 9.8 MMBtu/hr Good Combustion 
BACT- C02e: 5809 tpy rolling 

LLC 2/8/12 natural gas fired Practices, design, and 
PSD average 

GA-0147 boiler thermal insulation 

Entergy Louisiana LLC, C02:117 lb/MMBtu 

Nine Mile Point Electric BACT- Auxiliary Boiler Methane:0.0022 
Proper operation and 

08/16/11 good combustion 
Generating Plant PSD 338 MMBtu/hr lb/MMBtu 

LA-0254 N20: 0.0002 lb/MMBtu 
practices 

Summary of Potentially Applicable GHG Energy Efficiency Measures - Natural Gas Combustion 
Equipment 

Control Description COmmenls 

Use of Low Carbon Fuels Burners will be com busting natural • Burners are designed to combust 

gas natural gas. Fuel switching to a lower 

carbon fuel is not an option because 

natural gas emits less C02 per 

amount of heat derived than other 

gaseous or liquid fuels 
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eo.ro• DescrlpiiOn Comments 

Energy efficient • Low NOx burners, • Burner design will incorporate low 

processes and 
Good combustion practices to 

NOx burners and good combustion 
• 

technologies 
improve energy efficiency 

practices and maintenance to 

improve energy efficiency 

• Good maintenance of 

combustion equipment 

Based on information reviewed for this BACT analysis, the GHG control measures focus on fuel type or 

energy efficiency measures. No other applicable GHG control measures were identified in this review. 

Provided below is a summary of the emission reduction options being incorporated into the natural gas 

fired combustion devices associated with the proposed silicon plant. Rationale for selection of BACT 

includes the use of natural gas as a clean burning fuel, use of low NOx energy efficient burner technology 

and good combustion practice. 

BACT for this emission unit is as follows: 

• C02 - 117 lb/MMBtu 

• Methane- 0.0022 lb/MMBtu 

• N20- 0.0002 lb/MMBtu 

Control techniques to be implemented to meet these emission limitations will be: 1) good 

combustion practices, 2) combustion of natural gas only, 3) selection of the most energy efficient burner 

design based on engineering selection process and 4) periodic maintenance. 
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4.3 Best Available Control Technology (BACT) Analysis -
Emissions of PM1o/PM2.s 

Particulate matter," also known as particle pollution or PM, is a complex mixture of extremely small 
particles and liquid droplets. Particle pollution is made up of a number of components, including acids 
(such as nitrates and sulfates), organic chemicals, metals, and soil or dust particles. Particulate matter 
exists in the solid and liquid physical states, and gases or vapors may also condense to form particulate 
matter. The latter, condensable particulate matter, is of great concern due to the inherently small size of 
condensation products; overwhelmingly, condensable particulate can be classified as PM2.5 

3
. PM2.5 is 

defined as particulate matter that has a diameter of 2.5 microns or less and is a subset of PM10 which is 
particulate with a size range of 10 microns or less. Even though both are particulate matter they have 
separate air quality standards and are considered separate pollutants for permitting purposes. The size of 
particles is directly linked to their potential for causing health problems. EPA is concerned about particles 
that are 10 micrometers in diameter or smaller because those are the particles that generally pass 
through the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart and 
lungs and cause serious health effects. EPA groups particle pollution into two categories: 

• "lnhalable coarse particles," such as those found near roadways and dusty industries, are larger 
than 2.5 micrometers and smaller than 10 micrometers in diameter. 

• "Fine particles," such as those found in smoke and haze, are 2.5 micrometers in diameter and 
smaller. These particles can be directly emitted from sources such as forest fires, or they can 
form when gases emitted from power plants, industries and automobiles react in the air. 4 

The BACT evaluation focuses on the control technologies that have been demonstrated and 
commercially available for the proposed silicon production plant. Because of the importance of controlling 
these emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes 
so that emissions of PM10/PM2.5 will be controlled to the levels specified. Condensable PM2.5 emissions 
occur when gas molecules are present in the exhaust gas stream that when cooled change into a 
particulate state. This change from gas vapor to solid is referred to as condensable particulates. USEPA 
is involved in extensive research on trying to better define this change over, as well as how best to 
quantify the presence of these condensable particulates. For purposes of this evaluation, since no 
specific technologies exist (i.e., commercially available and demonstrated), above and beyond that 
already selected in the form of a baghouse, for controlling PM2.5 emissions, additional emphasize was 

3 Condensable Particulate Matter, Regulatory History and Proposed Policy, January 27, 1998 
http://www. ncair.org/enf/sourcetest/cpm/condensweb. pdf 

4 http://www.epa.gov/air/particlepollution/ 

Application for PSO Air Permit, Mississippi Silicon, LLC Page 4-17 

p \global principle partners\ms silicon\application text\ms silicon psd applicaocn final doc 



placed on the availability of controls to reduce emissions of S02 and NOx. Emissions of S02 and NOx can 

be present in the gas phase that could convert to solids in the form of sulfates and nitrates. USEPA has 

identified S02 and NOx as potential precursors to the formation of PM2.5 emissions. However, USEPA 

has not provided, as of the date of this application, guidance on the effect of S02 and NOx as potential 

precursors to the formation of PM2.5 emissions. Subsequently, evaluation of the control options to reduce 

S02 and NOx emissions to further reduce PM2.5 emissions have not been included in this BACT 

evaluation. 

4.3.1 PM1JPM2.5 Emission Sources Subject to Control Technology 
Evaluation 

The PM10/PM2.5 emission sources associated with the proposed plant that are included in this PM10/PM2.s 

BACT evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs) (AA-201 ); 

• Casting Frames (AA-201a); 

• Silica Fume Silos (AA-404); 

• Natural Gas Fired Combustion Equipment (AA-202); 

• Diesel Fired Emergency Generator (AA-501); 

• Material storage and handling (AA-101, AA-101a, AA-102, AA-102a, AA-103, AA-103a, AA-

104, AA-105, AA-106); 

• Wood Chipper (AA-102b); and 

• Roadways (AA-401, AA-402a). 

For a summary of the estimated PM10/PM25 emission rates for the sources identified above, please refer 

to the following table: 

PM1o/PM2.5Emission Rates for Sources Evaluated for BACT 

Equipment Deecrlption 
PM1o Ertlission Rate PMuErtliealon ,_. 

'tonslyear) CtodSiyear) 

AA-201 -Semi-Enclosed Submerged Arc Furnaces (SAFs) 61.2 61.2 

AA-201 a- Casting Frames 0.3 0.3 

AA-202 - Natural Gas Fired Ladle Preheaters 0.1 0.1 

Diesel Fired Emergency Generator (AA-501) 0.001 0.001 
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Equipment Deacrlptlon 
PM111EmialonRMa PMuU.,.ialonRMI· 
(~r} (~ 

Material Handling and Storage: 

• Material Transfer to and from Coal Storage Pile 0.01 0.002 
(AA-101) 

• Material Transfer to and from Wood Storage Pile 
(AA-102) 0.002 0.0003 

• Material Transfer to and from Quartz Storage 
Pile (AA-1 03) 1.8 0.3 

• Limestone Material Handling (AA-104) 0.0008 0.0001 

• Material Handling Area Baghouse (AA-101a, AA-
102a, AA-103a) 6.8 6.8 

• Product Handling Area Baghouse (AA-301) 3.4 3.4 

• Storage Piles Processing (i.e., Bulldozing) (AA-
105) 1.7 0.2 

• Storage Piles Wind Erosion (AA-106, AA-403) 2.5 0.4 

• Silica Fume Silos (AA-404) 0.15 0.15 

AA-1 02b- Wood Chipper 
0.042 0.042 

AA-402- In-Plant Gravel Roads 3.7 0.37 

AA-402a- In-Plant Paved Roads 0.3 0.3 

Total 81.8 73.3 

4.3.2 BACT Analysis for PM1JPM2 .5 Emissions from Semi-Enclosed 
Submerged Arc Furnaces 

Step One - Identify Available PM1o/PM2.s Control Technologies 
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The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. 

The following information resources were consulted in searching for the alternatives available for 

controlling PM1a1PM2.5 emissions from plant operations: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits; 

Particulate control technologies exist today that are proven and reliable that that provide a high level of 

removal efficiency (i.e., in excess of 99%). These technologies are well suited for controlling particulate 

matter, including PM2.5 in the form of solids or "filterable" particulates. As will be described in the BACT 

evaluation that follows, MS Silicon is installing a fabric filter bag-house which is considered the top level 

of PM1a1PM2.5 control technology for filterable particulates from the semi-enclosed submerged arc 

furnace. MS Silicon will also be using Best Management Practices to minimize the generation of 

PM1aiPM2.5 fugitive emissions. 

Technologies will continue to emerge for controlling particulate matter emissions, including PM2.5 that are 

in the vapor phase in the exhaust gas and when cooled by ambient air at the point of the exhaust stack 

release, change from a vapor phase to a solid phase. This change over is defined as "condensable" 

particulates. As part of the BACT evaluation that follows we have examined proven technologies that can 

further reduce these precursors, thus reducing the condensable portion of PM2.5 from the exhaust gas 

stream. Condensable PM2.5 emissions should be minimal from the fugitive sources. 

The choice of which technology is most appropriate for a specific application depends upon several 

factors, including particle size to be collected, particle loading, stack gas flow rate, stack gas physical 

characteristics (e.g., temperature, moisture content, presence of reactive materials), and desired 

collection efficiency. Emissions of particulate matter are generally controlled with add-on control 

equipment designed to capture the emissions prior to the time they are exhausted to the atmosphere. In 

cases where the material being emitted is organic, particulate matter may be controlled through a 

combustion process. The following control technologies were identified and evaluated to control 

PM1aiPM2.5 emissions from the SAF: 

(a) Electrostatic Precipitator (ESP)- In an ESP, particles are electrically charged and then exposed 

to an electric field in which they are attracted to an electrode. Periodically, this electrode is cleaned 

through vibration and the freed particles are directed into a collection unit. While ESPs have been 

used on solid fuel combustion devices they have not been used on similar sources as the proposed 

plant 

(b) High Efficiency Cyclones - Cyclones and multicyclones are a commonly used PM control 

technology in the United States. A cyclone removes particles based the principle of gravity and 

centrifugal force. A multicyclone uses the same concept as a cyclone but employs multiple, smaller 

diameter cyclones to improve its capturing capacity. The particle control efficiency of both devices 

decreases as the particle size decreases and therefore do not adequately control PM2.5. 
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(c) High Energy Scrubbers- High energy scrubbers are a wet scrubbing system that combines a 
high energy venturi scrubber with a cyclonic separator. These scrubbers are effective in the 
removal of dusts, fumes, vapors, and mists; as well as a variety of other air pollutants, and 

(d) Fabric Filters (i.e., baghouses) - Fabric filters have been widely used for controlling PM 
emissions from many different types of sources. Large industrial, commercial, and Institutional (ICI) 
boilers are equipped with these devices and have PM control efficiencies of 99 percent or higher. 
A fabric filter, or baghouse, is made up of cloth or woven specialty fibers. The flue gases are 
directed through the filter. The separation efficiency of bag filters is quite high. Because of their 
design (large surface area of bags and longer residence times in transit), fabric filters may capture 
a higher fraction of ultrafine particles than ESPs 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PM10/PM2.5 emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs - use an electrostatic field to charge particulate matter contained in the gas stream and 
then attract and collect the particles on a collection surface of opposite charge. ESPs have very high 
removal efficiencies (99% or better) for many sources of particulates. However, they are not suitable for 
all types of applications. Due to the electromagnetic properties of small charged particles of metal 
compounds in an electric field, the particles adhere very strongly to the collection plates of an ESP and 
are extremely difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered 
technically infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to 
concentrate near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of 
the vortex. Frictional and gravitational forces then act on the particles closest to the wall, causing them to 
fall toward the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of 
the cyclone, the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The 
inner vortex consists of comparatively particulate-free air, which is collected through an outlet duct at the 
top of the cyclone. Cyclone collectors are considered technically feasible. However, they achieve the 
lowest particulate removal efficiencies (less than 90%) of all particulate control devices, especially for 
submicron particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better}, but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water}, higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 
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(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 

emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 

also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 

operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 

pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 

air from the SAF and push the dust laden air through the fabric filters and into the ambient air 

via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge 

vent is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The 

fans are located after the fabric filters. This allows the fans to pull the gas laden air from the 

SAF, through the fabric filters, and then push the air up through a central stack. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or bag houses - 99.9%; 

(b) High Energy Scrubbers- 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from SAF 

operations application due to their effectiveness. Scrubbers and cyclones are not considered as effective 

as fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review 

of state permit information identified the following with respect to electric arc furnaces at silicon production 

plants: 

Facility/ Pelmit 

Date 
Proceea PMto Limit Add-On Controls 

Globe Metallurgical Inc Two submerged-arc PM: 21.3 lb/hr per 

Niagara Falls, NY semi-enclosed-type furnace (based on 
11/26/10 electric furnaces Fabric filter (baghouse) 

Permit#: 9-2911-
process weight rate 

00078/00009 (22 MW/hr) calculation 
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Facllit:y# Nnnlt· 
Process PU..·Lindt Add-One~ 

Date 

Globe Metallurgical 20 MW Electric Arc 

Furnaces (2) 0.99 lb/MW-hr 
Selma,AL 9/10/10 Bag house 

producing silicon 6.2 lb/hr 
104-0001 metal 

Electric submerged 
West Virginia Alloy, Inc. 

arc furnace No. 15 for 

Alloy, West Virginia 01/18/06 the production of PM10: 22.71 lb/hr Bag house with >99% control 

R30-01900001-2006 
silicon metal and 

ferroalloys 

0.03 gr/dscf 

Globe Metallurgical Inc Electric Arc Furnaces (filterable) or no 

Waterford, OH 10/24/01 (Ferrosilicon and visible particulate 
Open roof Bag house 

Silicon metal emissions, 

ID: 06-84-00-0105 production furnaces) whichever is less 

stringent 

As shown in the above table, PM em1ss1ons from submerged electric arc furnaces are controlled 
exclusively by bag houses and the BACT emission limits vary in how they are expressed. Because of the 
variations in the plant operations, it is very difficult to identify a consistent BACT emission limitation or 
permit limitation. For the PM10/PM25 emission sources associated with the SAFs at the proposed plant, a 
baghouse was the only control methods evaluated. The proposed BACT limit is at least as stringent as 
the permit limits presented in the table above. 

Thus, BACT for PM10/PM2.5 emissions from the semi-enclosed submerged arc furnaces at the 
proposed plant is as follows: 

• Use of fabric filter control (i.e., bag house); and 

• PM10/PM2.5 - 0.005 grains per dry standard cubic foot (gr/dscf). 

4.3.3 BACT Analysis for PM1JPM2 .5 Emissions from Casting Frames 
(AA-201a) 

Molten product from the SAFs will be poured into low, flat pans that will provide rapid cooling and 
solidification of the molten metal. There is a potential for fume and dust to be generated during the 
casting process, however the amount of actual dust should be minimal. 
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Step One - Identify Available PM/PM10/PM2.5 Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. 

Potential PM control technologies are identified in the previous section. 

Step 2- Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing PM/PM10/PM2.5 emissions from the casting operations. The exhausting of casting emissions from 

a central canopy positioned over the casting installations to the SAF baghouse is neither practical nor 

economically feasible since it is too far away. In addition, the casting frame emissions in question are 

very low ( < 1.0 tons/year) and can also be further minimized by the manner with which the unit is 

operated. The potential PM emissions are small and installation of a canopy and exhaust dust system is 

not very effective at capturing these small quantities of PM emissions. Thus, add-on controls are 

eliminated from further consideration in this BACT evaluation. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control option is best management practices. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Best management practices are the only effective control for this type of emission source. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

casting operations associated with the silicon production operations. Review of state permit information 

also did not identify BACT determinations for casting operations associated with the silicon production 

operations. 

MS Silicon will be using Best Management Practices to minimize the generation of PM/PM10/PM2.5 fugitive 

emissions from the casting frame operation. 

BACT for PM/PM10/PM2.5 for the casting frames (AA-201a) is proposed as: 

• Best Management Practices to minimize the generation of PM/PM10/PM2_5 fugitive emissions from 

the casting frame operation; and 

• No emission limit is being proposed since there is no formal method for quantifying emissions 

from this type of indoor operation. 

4.3.4 BACT Analysis for PM1JPM2 .5 Emissions from Natural Gas 
Combustion {AA-202) 

Because natural gas is a gaseous fuel, filterable PM em1ss1ons from combustion are typically low. 

Particulate matter from natural gas combustion has been estimated to be less than 1 micrometer in size 

and has filterable and condensable fractions. Particulate matter from natural gas combustion is usually 
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larger molecular weight hydrocarbons that are not fully combusted. Increased PM emissions may result 
from poor air/fuel mixing or maintenance problems5

. 

Natural Gas Combustion Sources- Includes the following: 

• AA-202: Ladle Pre-Heaters (Four 10 MMBtu/hr): 0.1 tpy PM1QI'PM2.5; 

Step 1 - Identify Control Options, Step 2- Eliminate Technically Infeasible Control Options, Step 3 
- Rank Remaining Control Technologies by Control Effectiveness and Step 4- Evaluate the Most 
Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control PM10/PM2.5 that 
is emitted from small natural gas combustion units. See below table for summary of PM10/PM2.5 BACT 
determinations from the RBLC database: 

Facilh.yl Pennit PMtt8At;:T 
Pllu 

8asis ProeMs -~ 
~.,._ 

RBLCID Date Umlt 
Lflllt 

Ladle preheaters, 

ladle dry-out heaters, 

Tundish preheaters, 

SeverCorr LLC BACT-
Tundish dry-out 

Combustion of natural 
07/15/11 heaters, vertical ladle None None 

Columbus, Mississippi PSD gas only 
holding station, 

annealing furnaces, 

vacuum degasser 

boiler, boilers 

Pickle Line Boilers, 
Nucor Steel, AR BACT- natural gas fired 0.0076 

06/10/11 None None 
Blytheville, AR PSD burners and dryers, lb/MMBtu 

ladle dryers 

Sasol North America BACT- 87.30 MMBtu/hr Total PM10: 
11/29/10 - No controls 

LA-0244 PSD charge Heater 0.01 lb/MMBtu 

Sasol North America BACT- 21.00 MMBtu/hr Total PM1o: 
11/29/10 - No controls 

LA-0244 PSD startup Heater 0.01 lb/MMBtu 

5 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas Combustion, 
July 1998 
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Facll4trl Pemslt PM1oBACT 
PU._. 

Basis Process ·aACT Add-On Control$ 

RBLCIO Dlte Limit 
Limit 

Lake Charles 34.20 MMBtu/hr Total PM1o: 

Cogeneration LLC 
BACT- Good design and 

06/22/09 Shift Reactor Startup 0.007 -
PSD proper operations 

LA-0231 Heater lb/MMBtu 

Filterable Filterable 

Competitive Power PM1o: 
BACT- 0.0070 

Ventures 11/12/08 1.70 MMBtu/hr Heater No controls 

PSD 0.0070 lb/MMBtu 

MD-0040 lb/MMBtu (LAER) 

Mid-American Steel 0.0076 

and Wire Company 
BACT- Ladle Preheater and Combustion of natural 

09/08/08 lb/MMBtu -
PSD refractory drying gas 

OK-0128 
(total) 

Thysenkrupp Steel and 33.40 MMBtu/hr 

Stainless USA, LLC 
BACT 0.0076 

08/17/07 Batch Annealing - No controls 

PSD lb/MMBtu 

AL-0230 
Furnaces 

Nucor Decatur, LLC BACT- 98.7 MMBtu/hr PM: 0.0076 
06/12/07 - No control 

AL-0231 PSD Galvanizing Furnace lb/MMBtu 

Good combustion 

7.6 control with proper 

Republic Engineered Ladle 7.61b/mmscf 
08/30/05 LAER lb/mmscf natural gas burner 

Products, Inc OH-0303 Dryers/Preheaters (filterable) 
(filterable) design, no add-on 

controls 

6Nucor Steel BACT- Combustion of natural 

01/19/01 Ladle Preheaters - -
IN-0090 

PSD gas or propane 

Arkansas Steel Natural gas 

BACT- 0.20 lb/hr 
Associates 01/05/01 Ladle Preheaters - combustion/ Good 

PSD (filterable) 

AR-0044 
combustion practices 

As shown in the above table, no add-on controls are used for PM 10/PM2.5 from the natural gas combustion 

equipment. 
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Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar natural gas 
combustion devices use fuel specifications and good combustion practices for controlling PM emissions. 
No similar sized natural gas combustion devices were identified add-on PM controls as BACT. 

Thus, BACT is defined as combustion of clean fuel and good combustion practices. For the natural gas 
combustion sources associated with the proposed Plant, combustion of natural gas and good combustion 
controls were the only control methods evaluated. Since the highest level of PM control as noted above 
will be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 
performed. 

BACT for the natural gas combustion devices is as follows: 

4.3.5 

• Combustion of natural gas; and 

• Good operating practices. 

BACT Analysis for PM1ofPM2.5 from 
Handling (AA-1 01, AA-1 01 a, AA-1 02, 
1 03a, AA-1 04, AA-301) 

Material Storage and 
AA-1 02a, AA-1 03, AA· 

Raw materials will be received by truck at the site. The primary materials to be handled and stored at the 
silicon production plant are as follows: 

• Coal; 

• Wood; 

• Limestone and 

• Quartz. 

Upon receipt the raw materials will be unloaded, conveyed and stored in outside piles. The raw materials 
will then be transferred via front end loaders to day bins in the submerged arc furnace building. 

Add on control devices such as a baghouse or wet suppression will minimize particulate emission rates 
from material storage and handling. A baghouse is an air pollution abatement device used to trap 
particulates by filtering gas streams through large fabric bags. Baghouses typically achieve PM control 
efficiencies of greater than 99%. 

Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that affect the 
degree of agglomeration and, hence, the performance of the system are the coverage of the material by 
the liquid and the ability of the liquid to wet small particles. There are two types of wet suppression 
systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent and systems 
which supply foams as the wetting agent. Wet suppression systems typically achieve PM control 
efficiencies of 50-70%. 
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AA-1 01: Material Transfer to and from Coal Storage Pile 

Coal will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 

receiving, transferring, and handling of coal. 

Step 1 - Identify Available PM1o/PM2.5 Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of 

the material by the liquid and the ability of the liquid to wet small particles. There are two types of 

wet suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting 

agent and systems which supply foams as the wetting agent. Wet suppression systems typically 

achieve PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for coal 

transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, 

use of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as 

required). Refer to table below for a listing of recent BACT determinations for coal receiving and handling 

operations. 

Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 
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Step 3- Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 
needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The table below lists the proposed particulate BACT determination, along with the existing particulate 
BACT determinations, for coal receiving and handling and coal transferring. All data in the table is based 
on the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC), and electronic versions of permits available 
at the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 
for coal handling operations at these facilities. 

Existing PM/PM10/PM~ BACT Limits - Material Transfer to and from Coal Storage Pile 

PMwiPMu 
Facility Date Basis Source BAC::r control~ 

BACTUmlt 

East Kentucky 

Power Cooperative 4/9/10 BACT-PSD 
Coal Stockpile PM: 10% opacity Wet suppression, dust suppressant, 

and unloading 3-minute lowering well and compaction 
KY-0100 

3-Sided windscreen barrier, reduced 
Ohio River Clean PM1o: drop heights, use of chemical 
Fuels, LLC 11/20/08 BACT-PSD 

Coal storage 
stabilization dust suppressants 

piles 12.3 tpy rolling 

OH-0317 12-month period and/or watering to reduce any visible 

emissions 

Martin Marietta 
Coal and coke PM1o: 

Magnesia Building enclosure and high moisture 
Specialties 11/13/08 BACT-PSD material 0.95 tpy rolling content coal and coke >5% 

handling 12-month period 
OH-0321 

Homeland Energy Use of bag house and water fogging. 

Coal receiving Filterable PM1o: (Baghouse used to control storage Solutions, LLC 08/28/07 BACT-PSD 
and handling 0.005 gr/dscf bins and water fogging used to 

IA-0089 
eliminate PM in unloading area 

University of Coal pile Filterable PM1o: 
Northern Iowa 5/3/07 BACT-PSD receiving and Dust suppressant 

reclaim 095% control 
IA-0086 
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Step 5 - Select BACT 

BACT for the Material Transfer to and from Coal Storage Pile (AA-101) is proposed as the 

following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 

heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 

emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for this operation since there is no available test method to 

determine the PM/PM10/PM2.5 emission rate 

Material Transfer to and from- Wood Storage Pile CAA-102) 

Wood will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 

receiving, transferring, and handling of this material. Since these operations will have the potential to 

emit minor levels (due to the inherent moisture content of the wood to be handled and stored) of 

PM10/PM2.5 emissions and will typically be in the form of a fugitive type release, typical PM control 

technologies are not appropriate for these types of operations. The types of control measures used for 

materials handling operations can be classified as best management practices and include inherent 

pollution control techniques (covered conveyors, partially enclosed conveyor drop points, minimization of 

pile drop discharge distance, etc.). 

Step 1 - Identify Available PM101PM2.5 Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of 

the material by the liquid and the ability of the liquid to wet small particles. There are two types of 

wet suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting 

agent and systems which supply foams as the wetting agent. Wet suppression systems typically 

achieve PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for wood 

transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, 

use of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as 

required). Refer to table below for a listing of recent BACT determinations for wood receiving and handling 

operations. 

Application for PSD Air Permit, Mississippi Silicon, LLC Page 4-30 

p:\global principle partners\ms silicon\applicat1on text\ms Silicon psd application final.doc 



Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 
evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 
fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to > 90% control efficiency - The use of wet suppression systems for this 
source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 
needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The table below lists the proposed particulate BACT determination, along with the existing particulate 
BACT determinations, for wood pile receiving, handling, and transferring. All data in the table is based on 
the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC}, and electronic versions of permits available at 
the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 
for wood handling operations at these facilities. 

Existing PM/PM10/PMu BACT Limits - Wood Storage and Handling 

Facility Date Basis 
PM1tlf'Mu 

Source , BACT Conii'Ot ~~ 
8AQ1'Uml 

To minimize fugitive, PMto and PM2.s. biomass 

conveyors shall be enclosed. Where required to 

meet the 5 % opacity requirement, the 

permittee shall install dust collectors on the 

conveyor transfer and drop points. The dust 
Southeast Regional Biomass 

collectors shall be designed to obtain an outlet 
Fuels, LLC BACT- material 

PM loading of 0.005 grains per dry standard 12/23/10 5% opacity 
PSD handling and 

cubic foot (gr/dscf). FL-0322 
preparation 

Additional practices: Enclosing material drop 

points, transfer points, shredders and screens 

wherever practical; Contouring storage piles to 

minimize wind erosion; Utilizing water sprays 

on storage piles as needed; 
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I ~ ., .. .,. . ·~ ..... ·loun:e BACT ControllllethQd .. 
\ • 

BACTUmft 

Georgia Power Co. 
Biomass 

BACT- Partial enclosures for the conveyors; Partial 

12/03/10 storage and -
GA-0140 

PSD enclosures for the transfer points 
handling 

AP-42 

Calculation: 

1.0 tpy fugitive 

Ohio River Clean 
PM1o 3-sided windscreen barrier, reduced drop 

Fuels, LLC 
BACT- Biomass heights, use of chemical stabilization dust 

11/20/08 
PSD Storage Piles suppressants and/or watering to reduce any 

OH-0317 No visible visible emissions 
emissions 

except for 13-

min in any 60-

min period 

Filterable 
Weyerhauser Co. BACT- PM1o 

05/24/06 Chip Handling Covered conveyors 

LA-0201 
PSD 

0.0001 lb!T 

Filterable 

PM1o: Good work practice standards and partial 
Wood Receipt 

enclosure of truck dump area 
Kingsford 0.0020 lb!T 

Manufacturing BACT-
wood 

09/09/05 
Company PSD Filterable 

MS-0081 PM1o: 
Wood Storage Good work practice standards 

0.00651b!T 

wood 

The above table presents BACT limits for PM 10/PM2.5 emissions from wood/biomass material handling 

operations. The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations 

established for other material handling operations at other types of facilities. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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F~llityl 
I "'-•¢' i ~~ i 

Proota '!, 
u~~._, ,,'' ~~ ' 

Raw Material Handling - Raw Material Transfer and Storage 
operations begin with the receipt of raw materials via truck or 
rail. Coal, coke, charcoal, gravel, woodchips, and turnings are 

Globe Metallurgical Inc unloaded via crane to piles or directly to a below grade 

Niagara Falls, NY conveyor or pit. Coal is transferred to the pit, from which it is 

conveyed up to enclosed raw material storage bins or unloaded Enclosed Penni!#: 9-2911- No limit to outdoor storage piles. Gravel is unloaded to piles, transported storage bins 00078/00009 by crane to a conveyor, screened, and conveyed up to enclosed 

Date: 11/26/10 storage bins. Wood chips are dumped from a trailer to the pit 

and transported up to enclosed storage bins. From indoor bins, 
the raw materials are weighed and dropped to a skip bucket 

from which they are transferred to the top of the furnace. 

Process 

weight rate 

Globe Metallurgical limitation 

Selma,AL 
No add-on Product Handling- Raw material receiving, transfer and storage 

20% opacity in controls 104-0001 

one 6-minute 
Date: 9/10/10 

average in 

any 60 minute 

period 

West Virginia Alloy, Inc. 

Alloy, West Virgina 
Raw material storage piles No limit None R30-01900001-2006 

Date: 01/18/06 

Reasonable 

available 

Globe Metallurgical Inc control 

measures that Waterford, OH 20% opacity 
are sufficient Raw material unloading and handling as a 3-minute 

ID: 06-84-00-0105 to minimize of 
average 

eliminate Date: 10/24/01 
visible 

emissions of 

fugitive dust 
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FeciUtrJ PM,oBACT Add..On 
.. Process 

Comrols Umit 

Reasonable 

available 
No visible 

control 
particulate 

measures that 
emissions 

Raw Material and Waste Storage Piles - Load in or load out, are sufficient 

wind erosion 
except for 13 

to minimize of 
minutes 

eliminate 
during any 60-

visible 
minute period 

emissions of 

fugitive dust 

Step 5 -Select BACT 

BACT for the wood material handling operations (AA-102) is proposed as the following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 
heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 
emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for this operation since there is no available test method to 
determine the PM/PM10/PM2.5 emission rate 

Material Transfer to and from Quartz/Limestone Storage Piles (AA-103, AA-104) 

Quartz and limestone will be delivered to the site either by truck. Fugitive emissions of PM will be 

generated during the receiving, transferring, and handling of these materials. Since these operations will 
have the potential to emit PM10/PM2.5 emissions and will typically be in the form of a fugitive type release, 
typical PM control technologies are not appropriate for these types of operations. The types of control 

measures used for materials handling operations can be classified as best management practices and 
include inherent pollution control techniques (covered conveyors, partially enclosed conveyor drop points, 
minimization of pile drop discharge distance, etc.). 

Step 1 - Identify Available PM101PM2.5 Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 
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combining small dust particles with larger aggregate or with liquid droplets. The key factors that 
affect the degree of agglomeration and, hence, the performance of the system are the coverage of 
the material by the liquid and the ability of the liquid to wet small particles. There are two types of 
wet suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting 
agent and systems which supply foams as the wetting agent. Wet suppression systems typically 
achieve PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 
managing the operations/equipment that generates the fugitive PM emissions. Implementation of 
these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 
fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to > 90% control efficiency - The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3- Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

Review of the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC) did not identify quartz handling and 

storage operations. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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Faci_, PII.BACT Ad40n 
Proc:ess· 

Ulnlt C!ontrols 

Raw Material Handling - Raw Material Transfer and 

Storage operations begin with the receipt of raw 

materials via truck or rail. Coal, coke, charcoal, 

gravel, woodchips, and turnings are unloaded via 

Globe Metallurgical Inc 
crane to piles or directly to a below grade conveyor or 

pit. Coal is transferred to the pit, from which it is 

Niagara Falls, NY conveyed up to enclosed raw material storage bins or 
Enclosed 

Penmit#: 9-2911- unloaded to outdoor storage piles. Gravel is unloaded No limit 
storage bins 

00078/00009 to piles, transported by crane to a conveyor, 

screened, and conveyed up to enclosed storage bins. 
Date: 11/26/1 0 

Wood chips are dumped from a trailer to the pit and 

transported up to enclosed storage bins. From indoor 

bins, the raw materials are weighed and dropped to a 

skip bucket from which they are transferred to the top 

of the furnace. 

Process 

weight rate 

Globe Metallurgical 
limitation 

Selma, AL Product Handling- Raw material receiving, transfer No add-on 

104-0001 and storage 20% opacity in controls 

one 6-minute 

Date: 9/1 0/1 0 average in 

any 60 minute 

period 

West Virginia Alloy, Inc. 

Alloy, West Virgina 
Raw material storage piles No limit None 

R30-01900001-2006 

Date: 01/18/06 
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F&QIIMJI ..... Met··· ~~ Process 
l.iMN' ·co-.. 

Reasonable 

available control 

measures that 
20% opacity 

are sufficient to 
Raw material unloading and handling as a 3-minute 

minimize of 
average 

eliminate visible 
Globe Metallurgical Inc 

emissions of 

Waterford, OH fugitive dust 

ID: 06-84-00-0105 Reasonable 
No visible 

Date: 10/24/01 available control 
particulate 

measures that 
emissions 

Raw Material and Waste Storage Piles- Load in or are sufficient to 

load out, wind erosion 
except for 13 

minimize of 
minutes 

eliminate visible 
during any 60-

emissions of 
minute period 

fugitive dust 

The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations established for 
other material handling operations at other types of facilities. 

Step 5 -Select BACT 

BACT for the quartz and limestone storage pile handling operations (AA-103, AA-104) is proposed 
as the following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 
heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 
emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 
• No emission limit is being proposed for these operations since there is no available test method to 

determine the PM/PM10/PM2.s emission rate. 

Material Handling (Coal. Wood. Quartz) Baghouse (AA-101a. AA-102a. AA-103a) and Product Handling 
Area Baghouse (AA-301 and AA-403) 

Material from the storage piles will be conveyed via front end loaders to enclosed day bins. From the day 
bins, the raw materials will be weighed and dropped to a skip bucket from which they will be transferred to 
the top of one (1) of four (4) semi-enclosed submerged arc furnaces for processing. 
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Step 1 - Identify Available PM10/PM2.5 Control Technologies 

Since these operations will have the potential to emit PM 1c/PM2.5 emissions and will typically be in the 

form of point source release, these emission can be controlled using the particulate matter controls 

described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PM10/PM2.5 Control Alternatives 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PM1c/PM2.5 emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs - use an electrostatic field to charge particulate matter contained in the gas stream and 

then attract and collect the particles on a collection surface of opposite charge. ESPs have very high 
removal efficiencies (99% or better) for many sources of particulates. However, they are not suitable for 
all types of applications. Due to the electromagnetic properties of small charged particles of metal 
compounds in an electric field, the particles adhere very strongly to the collection plates of an ESP and 
are extremely difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered 

technically infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to 
concentrate near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of 
the vortex. Frictional and gravitational forces then act on the particles closest to the wall, causing them to 
fall toward the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of 
the cyclone, the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The 

inner vortex consists of comparatively particulate-free air, which is collected through an outlet duct at the 
top of the cyclone. Cyclone collectors are considered technically feasible. However, they achieve the 

lowest particulate removal efficiencies (less than 90%) of all particulate control devices, especially for 

submicron particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers- High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 

along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 

emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 

also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 

pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
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air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge 

vent is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The 
fans are located after the fabric filters. This allows the fans to pull the gas laden air from the 
SAF, through the fabric filters, and then push the air up through a central stack. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers- 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from material 

handling operations due to their effectiveness. Scrubbers and cyclones are not considered as effective as 
fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 

BACT for the raw material and product handling operations (AA-101a, AA-102a, AA-103a, AA-301, 
AA-403) is proposed as the following: 

• Baghouse for PM control; and 

• A PM1o!PM2.s limitation of 0.003 gr/dscf. 

It should be noted that MS Silicon is voluntarily designing the bag house to meet 0. 0015 gr/dscf to minimize 

the potential impact on PM10/PM2.5 air quality. This emission rate does not constitute BACT. 

4.3.6 BACT Analysis for PM1JPM2•5 Emissions from Silica Fume Silos 
(AA-404) 

Silica fumes collected in the SAF baghouses will be pneumatically transferred to the silica fume silos. In 
the silos, the silica fumes will be densified to about 45 lbs/cu.ft., prior to dispatch to cement and refractory 
manufacturers that can use this dust in their other operations (i.e., cement and refractory). 

Step 1 - Identify Available PM10/PM2.5 Control Technologies 

Since these operations will have the potential to emit PM1ofPM2.5 emissions and will typically be in the 
form of point source release, these emission can be controlled using the particulate matter controls 

described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PM1o/PM2.5 Control Alternatives 
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The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing PM1ofPM2.5 emissions from the SAF operations. The previously listed information resources were 

consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs - use an electrostatic field to charge particulate matter contained in the gas stream and 

then attract and collect the particles on a collection surface of opposite charge. ESPs have very high 

removal efficiencies (99% or better) for many sources of particulates. However, they are not suitable for 

all types of applications. Due to the electromagnetic properties of small charged particles of metal 

compounds in an electric field, the particles adhere very strongly to the collection plates of an ESP and 

are extremely difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered 

technically infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 

action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 

induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to 

concentrate near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of 

the vortex. Frictional and gravitational forces then act on the particles closest to the wall, causing them to 

fall toward the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of 

the cyclone, the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The 

inner vortex consists of comparatively particulate-free air, which is collected through an outlet duct at the 

top of the cyclone. Cyclone collectors are considered technically feasible. However, they achieve the 

lowest particulate removal efficiencies (less than 90%) of all particulate control devices, especially for 

submicron particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 

high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 

(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 

along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 

emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 

also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 

operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 

pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 

air from the SAF and push the dust laden air through the fabric filters and into the ambient air 

via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge 

vent is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The 

fans are located after the fabric filters. This allows the fans to pull the gas laden air from the 

SAF, through the fabric filters, and then push the air up through a central stack. 
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Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers- 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from these 
operations. Scrubbers and cyclones are not considered as effective as fabric filters or baghouses for 
controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 

BACT for the silica fume silos (AA-404) is proposed as the following: 

• Bin vent filter for PM control; and 

• A PM1o/PM2.5 limitation of 0.01 gr/dscf. 

4.3.7 BACT Analysis for PM1JPM2 .5 Emissions from Emergency 
Equipment (AA-501) 

The emergency equipment includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP): 0.001 tpy PM 10/PM2.5. 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control PM1o/PM2.5 that 
is emitted from emergency generators. See below table for summary of PM BACT determinations from 
the RBLC database. 

Step 2 - Technical Feasibility of PM1o1PM2.5 Control Alternatives 

The emergency diesel fired generator associated with the proposed project will be used primarily for 
emergency situations, if any. However, to maintain the integrity of the equipment, the generator will be 
operated for 100 hours per year or less. The projected annual PM1ofPM2.5 emissions rate is 0.001 tpy. 
Based on a review of similar emission sources, these emission sources typically do not have any add-on 
controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of PM1ofPM25 emissions from operation of the emergency fuel 
combustion devices is the use of fuel specifications that employ clean burning fuels, implementation of 
good combustion practices and use of combustion controls inherent to the design of the individual 
combustion devices. 
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Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control PM1o/PM2.5 emissions from the emergency 

equipment, economic, energy and environmental impact analyses were not performed, nor are required 

by USEPA's Top-Down approach. 

The following table lists the existing PM1o/PM2.5 BACT determinations for diesel fired emergency 

equipment. All data in the table is based on the information obtained from the U.S. EPA 

RACT/BACT/LAER Clearinghouse (RBLC}, and electronic versions of permits available at the websites of 

other permitting agencies. 

,.._,. 
PM1oiPMu BACT 

Permit Date Process Add-On Controls 
RSLCID Limit 

No controls 

The emergency generators shall 

Emergency ULSD Total PM: comply with the emission limit 

Generators (two 2,682 and demonstrate compliance in 

HP) 0.2 g/KW-H 
accordance with the procedures 

Southeast Renewable 
given in NSPS 40 CFR 60, 

Fuels 
Subpart 1111. 

12/23/10 
No controls 

(FL-0322) 

The fire pumps shall comply with 

Emergency ULSD Fire Total PM: the emission limit and 

Pump (One 600 HP) 0.15-g/HP-hr 
demonstrate compliance in 

accordance with the procedures 

given in NSPS 40 CFR 60, 

Subpart 1111. 

Idaho Power 
750 KW Emergency PM: Tier 2 Engine, Good combustion 

Company 6/25/10 
Diesel Generator 0.2 g/KW-H -H practices 

ID-0018 

Total PM: 
Engine design and operation, 15 

0.2 g/KW-H ppm sulfur fuel 

Consumers Energy 
12/29/09 

2000 KW Emergency 

(MI-0389 ULSD Generator 

Total PM1o: Operational Limits: 1 hr/day, 500 

0.0573 g/KW-H 
hrs/yr for PM2.s NAAQS 

Verenium 2000 KW Emergency Total PM: 
12/10/09 None 

(FL-0318) generators 0.2 g/KW-H 
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Facllltyl 
~.~T 

Pemllt. Date PI'OC8M Adci-On Controls 
RBU::IO Umlt ... 

The fire pump engine is an 

Emergency Stationary 

Emergency ULSD Total PM: Compression Ignition Internal 

Combustion Engine (Stationary 
Fired Pump 0.15-g/HP-hr ICE) and shall comply with 

applicable provisions of 40 CFR 

60, Subpart 1111 

Lake Charles Emergency Diesel Total PM1o Comply with 40 CFR 60 Subpart Cogeneration, LLC 06/22/09 Power Generator 
0.06 lb/h 1111 

(LA-0231) Engines (1341 HP) 

Good combustion practices, EPA 

2 MW Emergency Comply with certified per NSPS 1111, ULSD 

Generator 
Southeast Idaho 

NSPS 1111 fuel, limited to 100 hours of 

Energy, LLC 
operation per year 

2/10/09 

(10-0017) 
Good combustion practices, EPA 

500 KW emergency Comply with certified per NSPS 1111, ULSD 

generator NSPS 1111 fuel, limited to 100 hours of 

operation per year 

2200 HP low sulfur Total PM1o: 
diesel emergency None 

Associated Electric 0.2 g/KW-H generator 
Cooperative Inc 1/23/09 

267 HP low sulfur 
Total PM1o: (OK-0129) 

diesel emergency fir 

pump 0.4 G/HP-H 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111 and good 
combustion/operating practices. 

Step 5- Select BACT for PM1o/PM2.5 from Emergency Equipment 

BACT is proposed as compliance with NSPS 1111 and good combustion/operating practices. 

4.3.8 BACT analysis for PM1ofPM2.5 Emissions from Wood Chipper 
(AA-102b) 

The portable electric wood chipper will be used for as needed wood grinding/chipping and will be limited 
to 2080 hours per year of operation. Fugitive particulate emissions can occur from operation of the wood 
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chipper (AA-102b). The wood chipper operation design will include an enclosure that will minimize 

fugitive dust emissions. 

Step 1 - Identify Control Options 

Due to the limited hours of operation and the fugitive nature of the operation, there are no control options 

that are technically feasible to control PM 10/PM2.5 that is emitted from wood chippers. 

Step 2 - Technical Feasibility of PM10/PM2.5 Control Alternatives 

No wood chippers were identified in the RBLC database. Based on a review of similar emission sources, 

these emission sources typically do not have any add-on controls and should be operated per 

manufacturer's specifications. 

Step 3 - Rank the Remaining Control Technologies 

The only remaining technically feasible method for control of particulate em1ss1ons resulting from 

operation of the wood chipper is an enclosure that will minimize fugitive dust emissions and limited hours 

of operation. The combination of these control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 

Since there are no other feasible technologies available that could achieve the same level of PM control 

as that being proposed for the wood chipper, equipment, economic, energy, and environmental impact 

analyses were not performed, nor are required by USEPA's Top-Down approach. 

Step 5 - Select BACT 

The following has been proposed as BACT for controlling PM emissions from the wood chipper: 

4.3.9 

• Operation of the wood chipper with an enclosure or similar that will minimize fugitive dust 

emissions; 

• Limited hours of operation for the wood chipper; and 

• No emission limit is being proposed for this operation since there are no available test 

methods to determine the PM/PM10/PM2.s emission rate. 

BACT analysis for PM1JPM2.5 Emissions from Bulldozer Storage 

Pile Processing (AA-1 05) 

Bulldozers will be used to groom and maintain the storage piles. The emissions from these operations 

are fugitive in nature. 

Step 1 - Identify Control Options 

Application for PSD Air Permit, Mississippi Silicon, LLC Page 4-44 

p:lglobal principle partners\ms Sllicon\applicat1on text\ms si11con psd application fmal.doc 



Due to the fugitive nature of the operation, there are no add-on control options that are technically 
feasible to control PM10/PM2.5 that is emitted from bulldozing the storage piles. Review of the RBLC 
database and other silicon plant permits did not identify similar operations. 

Step 2 -Technical Feasibility of PM1o/PM2.5 Control Alternatives 

Based on the nature of the operation, the only viable controls are the use of best management practices 
(i.e., dust minimization techniques including as needed water spray application and wind screens). 

Step 3 - Rank the Remaining Control Technologies 

The only remaining technically feasible method for control of particulate em1ss1ons resulting from 
bulldozing operations on the storage piles is the use of best management practices (i.e., dust 
minimization techniques including as needed water spray application and wind screens). The combination 
of these control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 

Since there are no other feasible technologies available that could achieve the same level of PM control 
as that being proposed for the storage pile processing operations, equipment, economic, energy, and 
environmental impact analyses were not performed, nor are required by USEPA's Top-Down approach. 

Step 5 - Select BACT 

The following has been proposed as BACT for controlling PM emissions from the storage pile processing 
(AA-105): 

The proposed BACT for storage pile processing (bulldozing) associated with this project is: 

• The development of a dust control plan including the use of measures designed to eliminate dust 
such as application of wet suppressants, watering, wind screens and speed reduction, as required; 
and 

• No emission limit is being proposed for this operation since there are no available test methods to 
determine the PM/PM10/PM2.5 emission rate. 

4.3.1 0 BACT Analysis for PM1c/PM2 .5 Emissions from Storage Pile Wind 
Erosion (AA-1 06) 

PM emissions may be generated by wind erosion from the storage piles. Because the material stored will 
be fairly heavy and will not consist of a fine dust-like material, potential emissions should be minimal. 

Step 1 -Identification of Available PM/PM10/PMtl Controls 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 
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pollution abatement device used to trap particulates by filtering gas streams through large fabric 
bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of 
the material by the liquid and the ability of the liquid to wet small particles. There are two types of 
wet suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting 

agent and systems which supply foams as the wetting agent. Wet suppression systems typically 

achieve PM control efficiencies of 50 to >90%. 
• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible PM/PM1olPM2..§ Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis and the implementation of a fugitive dust control plan. 

Step 4- Evaluate the Most Effective Controls and Document the Results 

The following table lists existing particulate BACT determinations, for material storage pile operations. All 
data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 
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Material Storage Ante 

~- .. ~;eontrolllelbod ttactlfty Date Basis Sou roe 
BACT Limit . 

Fugitive PM - 0.43 ton/yr 

Nucor Steel BACT- Scrap steel Fugitive PM1o- 0.22 ton/yr 
12/23/10 Minimize drop height 

OH-0341 PSD storage piles Fugitive PM2.s- 0.06 ton/yr 

BACT is selected to be 

Coal Storage 
Total PM- 3.99 ton/yr 

implementation of wet suppression of 

Pile dust generating sources by water 

sprays at each storage pile site 

Slag BACT is selected to be wet 

processing Total PM - 1.19 ton/yr suppression of dust generating 

Consolidated storage piles sources by water sprays 

Environment BACT is selected to be 

al Iron Ore Pellet implementation of wet suppression of 

Management 
BACT- Filterable PM - 13.88 ton/yr 

5/24/10 storage piles dust generating sources by water 

- Nucor 
PSD 

sprays at each storage pile site 

Steel 
BACT is selected to be 

LA-0239 Flux storage implementation of wet suppression of 

piles 
Filterable PM - 2.18 ton/yr 

dust generating sources by water 

sprays at each storage pile site 

BACT is selected to be 

Granulated slag 
Filterable PM - 2.18 ton/yr 

implementation of wet suppression of 

storage piles dust generating sources by water 

sprays at each storage pile site 

The control method is source control, 

Osceola either through minimizing drop height 

Steel BACT- Slag storage or wet suppression of the material. In 
3/15/10 No Emission limit 

Company, PSD piles addition, roadways and stockpiles of 

Georgia slag to be processed will also be 

treated by wet suppression 
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llaterill Storage Areas 

...., ... 
/ I .,.,Qete ... PMIPII.JPMu 

~ ~ CQntroiMethod 
BACTUmlt 

3-sided windscreen barrier, reduced 

Coal Storage Fugitive PM- 12.3 tpy 
drop heights, use of chemical 

Piles PM to 
stabilization dust suppressants 

and/or watering to reduce any visible 

emissions 

Ohio River 
3-sided windscreen barrier, reduced 

Clean Fuels, BACT- Biomass 
drop heights, use of chemical 

LLC 
11/20/08 Fugitive PM- 2.7 tpy PMto stabilization dust suppressants 

PSD Storage Piles 
and/or watering to reduce any visible 

OH-0317 emissions 

Use of water trucks or fire hoses to 
Fugitive PM maintain high moisture content. 

Slag storage 
1.6 ton/yr from wind Water applied for load out. Minimize 

piles 
11 . 7 ton/yr load out free fall distances. Haul trucks 

covered. 

Opacity limits: 

Stockpiling of slag adjacent 

to the grizzly feeder = 3 % 

Nucor Steel, BACT-
Wind erosion of stockpiles 

6/1/12 Slag Storage =3% Fugitive Dust Control Plan 
Indiana PSD 

Continuous stacking of 

processed slag to 

stockpiles = 3% 

Step 5 -Select BACT 

Proposed BACT for Material Storage Pile Operations (AA-106): 

• Implementation of a fugitive dust control plan. Visible emissions from the storage piles shall be 
controlled by the application of water, other dust suppressants or the use of wind screens, as 
needed. 
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• No emission limit is being proposed for these operations since there is no available test method to 
determine the PM/PM1a!PM2.s emission rate. 

4.3.11 BACT Analysis for PM1JPM2 .5 Emissions from Paved and 
Unpaved Roads 

Fugitive particulate emissions can occur from paved and unpaved surfaces. 

Step 1: Identify all control technologies 

The RACT/BACT/LAER (RBLC) Clearinghouse and review of other permits reveal that the PM control for 
paved and unpaved roads includes the use dust suppressants, roadway sweeping, covering of transport 
vehicles, and speed limits. 

Add-on Control Technology: 

Watering and the use of chemical wetting agents are the principal means for control of emissions from 
materials handling operations involving transfer of bulk minerals in aggregate form. Dust control can be 
achieved by: (a) source extent reduction (e.g., mass transfer reduction), (b) source improvement related 
to work practices and transfer equipment such as load in and load out operations (e.g., drop height 
reduction, wind sheltering, moisture retention), and (c) surface treatment (e.g., wet suppression). 

In most cases, good work practices provide substantial opportunities for emission reduction without the 
need for investment in a control application program. In particular, spillage of material caused by pile 
lead-out and maintenance equipment can add a large source component associated with traffic entrained 
dust. The traffic dust component may easily dominate over emissions from transfer of material and wind 
erosion. The prevention of spillage and subsequent spreading of material by vehicles traversing the area 
is essential to cost-effective emission control. If spillage cannot be prevented because of the need for 
intense use of mobile equipment in the storage pile area, then regular cleanup should be employed as a 
necessary mitigative measure. 

Fugitive emissions from paved roadways can also be controlled by wet suppression systems. These 
systems use liquid sprays or foam to suppress the formation of airborne dust. The primary control 
mechanisms are those that prevent emissions through agglomerate formation by combining small dust 
particles with larger aggregate or with liquid droplets. The key factors that affect the degree of 
agglomeration and, hence, the performance of the system are the coverage of the material by the liquid 
and the ability of the liquid to wet small particles. There are two types of wet suppression systems-liquid 
sprays which use water or water/surfactant mixtures as the wetting agent and systems which supply 
foams as the wetting agent. The wetting agent can be water or a combination of water and a chemical 
surfactant. This surfactant, or surface active agent, reduces the surface tension of the water. As a result, 
the quantity of liquid needed to achieve good control is reduced. 
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Step 2: Eliminate Technically Infeasible Options 

The PM control options noted above are feasible control alternatives. Therefore, there is no elimination of 
technically infeasible fugitive PM control alternatives. There are no other known control alternatives (per 
review of the BACT/LAER clearinghouse) that have been utilized on roads. 

Step 3: Rank Remaining Technically Feasible Control Options 

Development of a fugitive dust control plan which includes removal of deposits on roadways, speed 
limitation on vehicle traffic and wet suppression techniques as needed will be employed as BACT for 
paved and unpaved roads. 

Step 4: Evaluate the Most Effective Controls and Document the Results 

The following table lists the proposed particulate BACT determination along with the existing particulate 
BACT determinations for the paved and unpaved roads. All data in the table is based on the information 
obtained from the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC), and electronic versions of 
permits available at the websites of other permitting agencies. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse identified the following with respect to paved 
roads: 

Pacnt¥ Pennlt PM BACT 
Basis PI'OC888 Add-On Controls 

~·0 
Da. Umlt 

Paved and Fugitive Employ best available control measures: 
V&M Star unpaved watering, sweeping, chemical stabilization, or 1/27/11 BACT-PSD PM10: 

OH-0344 roadways and suppressants applied at sufficient 

parking areas 7.7 tpy frequencies 

Fugitive Best available control measures to include 
Nucor Steel 

watering, resurfacing, chemical stabilization, 12/23/10 BACT-PSD Roadways PM10: 

OH-0341 and/or speed reduction at sufficient 
5.93 tpy frequency to ensure compliance 

Flopam, Inc. Roadway Total PM10: Main roadway shall be paved where 

06/14/10 BACT-PSD practical. Precautions shall be taken to 
LA-0240 Fugitives 0.04 lb/hr prevent dust from becoming airborne 
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Facility'~ Permit fiii.BACT .... p~ ···A~·~ 
' Date Limit: 

1', ' I, 

R8LC.D 

BACT for road dust is to pave roadways 

where practicable including areas where the 

Consolidated extra heavy vehicles (greater than 50 tons in 

Environmental weight} will not cause damage to paving. 
Unpaved Road 18.69 lb/hr 

Management, 05/24/10 BACT-PSD Unpaved roads shall utilize water spray or 

Inc 
Fugitive Dust 81.85 tpy dust suppression chemicals to reduce 

LA-0239 
emissions. Additionally, reduced speed limits 

of less than or equal to 15 mph will be 

enforced on all unpaved roadways 

Filterable 

PMto: 

V&M Star Roadways and 12.4 tpy Control measures sufficient to minimize or 
04/10/09 BACT-PSD 

OH-0328 
parking areas using AP- eliminate emissions 

42 emission 

factors 

Best available control measures to minimize 

Rumke Sanitary Paved Filterable or prevent emissions, including water 

Landfill 12/23/08 BACT-PSD roadways and PM to: flushing and sweeping of paved 

OH-0330 parking areas 15.1 tpy roads/parking areas; and applying water or 

other dust suppressant to unpaved roads .. 

Southwest 

Electric Power PM: 

Company 11/05/08 BACT-PSD Roads Watering/dust suppression chemicals 

1.1 lb/hr 

AR-0094 

New Steel Paved PM: Control measures include application of wet 

International, Inc. 05/06/08 BACT-PSD roadways and 153.4 tpy suppressants, watering, speed reduction and 

OH-0315 parking areas fugitive dust vacuuming or sweeping 

Based on information presented reviewed for this BACT analysis, the PM 10/PM2.5 control measures 

presented above focus solely on measures designed to eliminate dust such as application of wet 

suppressants, watering, speed reduction and vacuuming or sweeping. No other applicable PM 10/PM2.5 

control measures were identified in this review. 

BACT for paved and unpaved roads associated with this project is proposed as: 
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• The development of a dust control plan including the use of measures designed to eliminate dust 

such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as 

required; and 

• No emission limit is being proposed for emissions from paved and unpaved roads since there are 

no available test methods to determine the PM/PM1o/PM2.5 emission rate. 
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4.4 Best Available Control Technology (BACT} Analysis -
Emissions of NOx 

The BACT evaluation focuses on the control technologies that have been demonstrated and 
commercially available for control of NOx emissions. Because of the importance of controlling these 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 
emissions of NOx will be controlled to the levels specified. 

Nitrogen oxides formation occurs by three fundamentally different mechanisms. The principal mechanism 
of NOx formation in natural gas combustion is thermal NOx. The thermal NOx mechanism occurs through 
the thermal dissociation and subsequent reaction of nitrogen (N2) and oxygen (02) molecules in the 
combustion air. Most NOx formed through the thermal NOx mechanism occurs in the high temperature 
flame zone near the burners. The formation of thermal NOx is affected by three furnace-zone factors: (1) 
oxygen concentration, (2) peak temperature, and (3) time of exposure at peak temperature. As these 
three factors increase, NOx emission levels increase. The emission trends due to changes in these 
factors are fairly consistent for all types of natural gas-fired boilers and furnaces. Emission levels vary 
considerably with the type and size of combustor and with operating conditions (e.g., combustion air 
temperature, volumetric heat release rate, load, and excess oxygen level). The second mechanism of 
NOx formation, called prompt NOx, occurs through early reactions of nitrogen molecules in the combustion 
air and hydrocarbon radicals from the fuel. Prompt NOx reactions occur within the flame and are usually 
negligible when compared to the amount of NOx formed through the thermal NOx mechanism. However, 
prompt NOx levels may become significant with ultra-low-NOx burners. The third mechanism of NOx 
formation, called fuel NOx, stems from the evolution and reaction of fuel-bound nitrogen compounds with 
oxygen. Due to the characteristically low fuel nitrogen content of natural gas, NOx formation through the 
fuel NOx mechanism is insignificant. 6 

4.4.1 NOx Emission Sources Subject to Control Technology 
Evaluation 

The NOx emission sources associated with the proposed plant that are included in this NOx BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs); 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

6 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas Combustion, 
July 1998 
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For a summary of the estimated NOx emission rates for the sources identified above, please refer to the 

following table: 

NOx Emission Rates for Sources Evaluated for BACT 

Equipment Deec:rlptien 
NOx EmiHIOn Rate 

(tOns/year) 

Semi-Enclosed Submerged Arc Furnace 
1892.2 

(SAFs) 

Natural Gas Combustion Equipment 

14.0 
• Ladle preheaters 

Emergency Equipment: 

0.02 
• Emergency Generators 

Total 1906.2 

4.4.2 BACT Analysis for NOx Emissions from Submerged Arc 
Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. 

The following information resources were consulted in searching for the alternatives available for 

controlling NOx emissions from plant operations: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The following control technologies were identified and evaluated to control NOx emissions from the semi

enclosed submerged arc furnace (SAF): 

(a) Combustion Controls; 

(b) Selective Catalytic Reduction (SCR); 

(c) Non-Selective Catalytic Reduction (NSCR); 
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(d) SCONOx Catalytic Oxidation/Absorption; and 

(e) Shell DeNOx System (modified SCR); 

(1) Selective Non-Catalytic Reduction (SNCR) options

(2) Exxon's Thermal DeNOx ® 

(3) Nalco Fuel Tech's NOxOUT® 

(4) Low Temperature Oxidation (LTO). 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing NOx emissions from the SAF. The previously listed information resources were consulted to 
determine the extent of applicability of each identified control alternative. 

(a) Combustion Controls - There is an entire group of combustion controls for NOx reduction from various 
combustion units as follows: 

1. Low Excess Air (LEA) - This control option is typically used in conjunction with some of the 
other options. The use of this option will result in the generation of additional CO emissions, 
which is another pollutant under review in this BACT analysis. In addition, LEA is not very 
effective for implementation in electric arc furnaces that do not operate with combustion air 
feeds, since the combustion option is considered technically infeasible for this application and 
will not be considered any further in this BACT analysis. 

2. Oxyfuel Burner - The SAF system does not employ natural gas-fired oxyfuel burners, thus, this 
option will be excluded for further consideration in this BACT analysis. 

3. Overfire Air (OFA)- This control option is geared primarily for fuel NOx reduction, which is not 
the major NOx formation mechanism from SAFs. Further, this option is associated with potential 
operational problems due to low primary air, creating incomplete combustion conditions. Such 
conditions can result in inefficient processing and unacceptable increases in tap-to-tap times. 
Thus, this option is considered technically infeasible for this application and will not be 
considered any further in this BACT analysis. 

4. Burners Out Of Service (BOOS) - BOOS and Load Reduction (or Deration) options -
incorporate a reduction in furnace load, thereby, potentially reducing NOx formation. This 
reduction must be balanced, however, against a longer period of NOx generation resulting from 
the furnace's inability to efficiently melt material. Furthermore, both BOOS and Load Reduction 
are fundamentally inconsistent with the design criterion for the furnace, which is to increase 
furnace loadings to achieve enhanced production. Therefore, these control options are not 
technically feasible for this particular application and will not be considered any further in this 
BACT analysis. 
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5. Reduced Combustion Air Temperature - This control option inhibits thermal NOx production. 

However, the option is limited to equipment with combustion air preheaters which are not 

applicable to the silicon production operations. Thus, this option is considered technically 

infeasible for this application and will not be considered any further in this BACT analysis. 

6. Flue Gas Recirculation (FGR) - FGR option involves recycling a portion of the cooled exit flue 

gas back into the primary combustion zone. Typically, FGR is useful in reducing thermal NOx 

formation by lowering the oxygen concentration in the combustion zone. The primary limitation 

of FGR is that it alters the distribution of heat (resulting in cold spots) and lowers the efficiency 

of the furnace. Since it may be necessary to add additional burners (hence, increasing 

emissions of other pollutants) to the SAF to reduce the formation of cold spots, FGR 

technology to reduce SAF NOx emissions is not considered feasible. Since the SAF does not 

operate on burner combustion, but relies upon the electric arc and chemical energy for 

oxidation, neither pathway is amenable to FGR application. Thus, this option is considered 

technically infeasible for this application and will not be considered any further in this BACT 

analysis. 

(b) Selective Catalytic Reduction (SCR) -- In this process, ammonia (NH3), usually diluted with air or 

steam, is injected through a grid system into the exhaust gas stream upstream of a catalyst bed. On the 

catalyst surface the NH3 reacts with NOx to form molecular nitrogen and water. The basic reactions are as 

follows: 

The reactions take place on the surface of the catalyst. Usually, a fixed bed catalytic reactor is used for 

SCR systems. The function of the catalyst is to effectively lower the technology include the catalyst 

reactor design, optimum operating temperature, sulfur content of the charge, catalyst deactivation due to 

aging, ammonia slip emissions and design of the ammonia injection system. 

Depending on system design, NOx removal of 80 - 90 percent may be achievable under optimum 

conditions (refer, USEPA "ACT Document - NOx Emissions from Iron and Silicon productions", Sept., 

1994). The reaction of NH3 and NOx is favored by the presence of excess oxygen. Another variable 

affecting NOx reduction is exhaust gas temperature. The greatest NOx reduction occurs within a reaction 

window at catalyst bed temperatures between 600 °F - 750 °F for conventional (vanadium or titanium

based) catalyst types, and 470 °F- 510 °F for platinum-based catalysts. Performance for a given catalyst 

depends largely on the temperature of the exhaust gas stream being treated. A given catalyst exhibits 

optimum performance when the temperature of the exhaust gas stream is at the midpoint of the reaction 

temperature window for applications where exhaust gas oxygen concentrations are greater than 1 

percent. Below the optimum temperature range, the catalyst activity is greatly reduced, potentially 

allowing unreacted ammonia (referred to as "ammonia slip") to be emitted directly to the atmosphere. 
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The SCR system may also be subject to catalyst deactivation over time. Catalyst deactivation occurs through two primary mechanisms- physical deactivation and chemical poisoning. Physical deactivation is generally the result of either continual exposure to thermal cycling or masking of the catalyst due to entrainment of particulates or internal contaminants. Catalytic poisoning is caused by the irreversible reaction of the catalyst with a contaminant in the gas stream. Catalyst suppliers typically guarantee a 3-
year catalyst lifetime for a sustainable emission limit. 

In order for an SCR system to effectively reduce NOx emissions, the exhaust gas stream should have relatively stable gas flow rates, NOx concentrations, and temperature. In addition, certain elements such as iron, nickel, chrome, and zinc can react with platinum catalysts to form compounds or alloys which are 
not catalytically active. These reactions are termed "catalytic poisoning", and can result in premature replacement of the catalyst. An SAF flue gas may contain a number of these catalytic poisons. In addition, any solid material in the gas stream can form deposits and result in fouling or masking of the 
catalytic surface. Fouling occurs when solids obstruct the cell openings within the catalyst. Masking occurs when a film forms on the surface of catalyst over time. The film prevents contact between the catalytic surface and the flue gas. Both of these conditions can result in frequent cleaning and/or replacement requirements. Due to the above effective technical applicability constraints, SCR technology has never been applied to silicon production operations, and will be eliminated for further evaluation in 
this BACT analysis. 

(c) Non-Selective Catalytic Reduction (NSCR)- The NSCR system is a post-combustion add-on exhaust 
gas treatment system. It is often referred to as a "three-way conversion" catalyst since it reduces NOx. 
unburned hydrocarbons (UBH), and CO simultaneously. In order to operate properly, the combustion 
process must be stoichiometric or near stoichiometric which is not maintained in an SAF and varies 
widely under regular operation. Under stoichiometric conditions, in the presence of the catalyst, NOx is reduced by CO, resulting in nitrogen and carbon dioxide. Currently, NSCR systems are limited to rich
burn IC engines with fuel rich ignition system applications. In view of the above limitations, the NSCR option is considered technically infeasible for this application and will not be considered any further in this BACT analysis. 

(d) SCONOx-Catalytic Oxidation/Absorption --This is a catalytic oxidation/absorption technology that has 
been applied for reductions of NOx. CO and VOC from an assortment of combustion applications that 
mostly include - small turbines, boilers and lean-burn engines. However, this technology has never been 
applied to silicon production operations. 

An effective SCONOx application to a SAF has the following reservations: 

(1) The technology is not readily adaptable to high-temperature applications outside the 300-700 °F 
range and is susceptible to thermal cycling that will be experienced in the MS Silicon application; 
(2) Scale-up is still an issue. The technology has not been demonstrated for larger applications; 
(3) Optimum SCONOx operation is predicated by stable gas flow rates, NOx concentrations and 
temperature. As discussed earlier, the nature of SAF operations does not afford any of these 
conditions which will significantly impair the effective control efficiency of the SCONOx system; 
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(4) The catalyst is susceptible to moisture interference and the vendor indicates negation of its 

warranties and performance guarantees if the catalyst is exposed to any quantity of liquid water. 

However, during certain atmospheric conditions, the catalyst could be potentially exposed to 
moisture following a unit shutdown; 

(5) The prospect of moving louvers that effect the isolation of the saturated catalyst readily lends 

itself to the possibility of thermal warp and in-duct malfunctions in general. The process is 
dependent on numerous hot-side dampers that must cycle every 10-15 minutes. Directional flow 
solutions are not yet known to have been implemented for this technology; 

(6) The K2C03 coating on the catalyst surface is an active chemical reaction and reformulation site 
which makes it particularly vulnerable to fouling. On some field installations, the coating has been 
found to be friable and tends to foul in the harsh in-duct environment; 

(7) During the regeneration step, the addition of the flammable reducing gas (natural gas which 
contains 85% methane) into the hot flue gas generates the possibility of LEL exceedances and 
subsequently catastrophic failure in the event the catalyst isolation is not hermetic or there is a 
failure in the carrier steam flow; and 

(8) There is a possibility of some additional S02 emissions if the dry scrubber with the tandem 
"guard-bed" SCOSOx unit experiences a malfunction. Thus, there are significant reservations 
regarding effective technical applicability of this control alternative for a silicon production SAF 
application. Moreover SCONOx technology has never been proposed nor successfully implemented 
for similar industry applications. In view of the above limitations, SCONOx is considered technically 
infeasible for the present application and will not be considered any further in this BACT analysis. 

(e) Shell DeNOx System (modified SCR) - The Shell DeNOx system is a variant of traditional SCR 
technology which utilizes a high activity dedicated ammonia oxidation catalyst based on a combination of 

metal oxides. The system is comprised of a catalyst contained in a modular reactor housing where in the 
presence of ammonia NOx in the exhaust gas is converted to nitrogen and water. The catalyst is 
contained in a low-pressure drop lateral flow reactor (LFR), which makes best use of the plot space 

available. Due to the intrinsically high activity of the catalyst, the technology is suited for NOx conversions 

at lower temperatures with a typical operating range of 250-660 °F. 

The low temperature operation is the only aspect of the Shell DeNOx technology that marks its variance 

from traditional SCR technology. From an SAF application standpoint, there are no additional differences 

between this technology and SCR technology. 

In summary, an effective Shell DeNOx application to the SAF application has the following reservations: 

(1) The Shell DeNOx system does not suffer from similar placement limitation considerations 

discussed earlier for SCRs. However, even a downstream of the SAF baghouse placement of the 
system does not render it completely safe from the prospect of particulate fouling. The catalyst will 

still be exposed to particulates, which can inflict a masking effect impairing the effective control 

efficiency of the system; 
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(2) Optimum Shell DeNOx operation is predicated by stable gas flow rates, NOx concentrations and 
temperature. The nature of silicon production operations does not afford any of these conditions 
which will significantly impair the effective control efficiency of the Shell DeNOx system; 

(3) The catalyst is particularly susceptible to thermal fluctuations; 

(4) The use of relatively large amounts of ammonia - a regulated toxic chemical - will have 
accidental release and hazardous impact implications; and 

(5) Even a 7 parts per million by volume (ppmv) ammonia slip from a 500,000 acfm exhaust gas 
flow can result in a significant increase of emissions of ammonia which is a regulated hazardous air 
pollutant with well documented health impacts. 

Thus, there are significant reservations regarding effective technical applicability of this control alternative 
for an SAF application. Moreover Shell DeNOx has never been proposed nor successfully implemented 

· for similar applications. Therefore, the Shell DeNOx option is considered technically infeasible and will not 
be considered any further in this BACT analysis. 

(f) Selective Non-Catalytic Reduction (SNCR) - The three commercially available SNCR systems are 
Exxon's Thermal DeN Ox® system, Nalco Fuel Tech's NOxOUT® system and Low Temperature Oxidation 
(L TO). These technologies are reviewed below for technical feasibility in controlling SAF NOx emissions. 

(1) Exxon's Thermal DeNOx ®-Exxon's Thermal DeNOx ®system is a non-catalytic process for NOx 
reduction. The process involves the injection of gas-phase ammonia (NH3) into the exhaust gas 
stream to react with NOx. The ammonia and NOx react according to the following competing 
reactions: 

The temperature of the exhaust gas stream is the primary criterion controlling the above selective 
reaction. Reaction (i) dominates in the temperature window of 1,600 °F - 2,200 °F resulting in a 
reduction of NOx. However above 2,200 °F, reaction (ii) begins to dominate, resulting in enhanced 
NOx production. Below 1,600 °F, neither reaction has sufficient activity to produce or destroy NOx. 
Thus, the optimum temperature window for the Thermal DeN Ox® process is approximately 1,600 °F -
1,900 °F. The above reaction temperature window can be shifted down to approximately 1,300 °F -
1,500 °F with the introduction of readily oxidizable hydrogen gas. In addition, the process also 
requires a minimum of 1.0 second residence time in the desired temperature window for any 
significant NOx reduction. 

In order for the Thermal DeNOx ® system to effectively reduce NOx emissions, the exhaust gas 
stream should have relatively stable gas flow rates; ensuring the required residence time and be 
within the prescribed temperature range. Based on review of readily available information, application 
of Thermal DeNOx® technology to control NOx emissions from silicon production operations are not 
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known. Therefore, this option is considered technically infeasible and will not be considered any 

further in this BACT analysis. 

In summary, an effective Thermal DeNOx ® application to the SAF application has the following 

reservations: 

(A) The placement of the Thermal DeNOx ® system in an adequate temperature regime. In 

order to achieve optimum operational efficiency the system should be located in a temperature 

region of at least 1,300 °F and preferably between 1,600 °F - 1,900 °F which would put it 

upstream of the SAF baghouse. Such a placement configuration would not afford the desired 

temperature range, which would be typically in the region of 300 °F - 400 °F with an entry 

temperature of 250 °F at the inlet to the SAF baghouse. The system cannot be placed further 

upstream for operational hazard reasons. Also any injection mechanism upstream of the 

baghouse will be susceptible to prompt particulate fouling; 

(B) Optimum Thermal DeNOx ® operation is predicated by stable gas flow rates, NOx 

concentrations and temperature. The nature of silicon production operations does not afford 

any of these conditions which will significantly impair the effective control efficiency of the 

Thermal DeNOx ® system; and 

(C) The use of relatively large amounts of ammonia - a regulated toxic chemical - will have 

accidental release and hazardous impact implications. 

(2) Nalco Fuel Tech's NOxOUT®- The NOxOUT® process is very similar in principle to the Thermal 

DeNOx ® process, except that it involves the injection of a liquid urea (NH2CONH2} compound (as 

opposed to NH3) into the high temperature combustion zone to promote NOx reduction. The chemical 

reaction proceeds as follows: 

The reaction involves the decomposition of urea at temperatures of approximately 1, 700 °F - 3,000 

°F. Certain proprietary additive developments have allowed the operational temperature window to 

shift to approximately 1,400 °F - 2,000 °F. However, the process still has similar constraints as the 

Thermal DeNOx ® system. The limitations are dictated by the reaction-controlling variables such as 

stable gas flow rates for a minimum residence time of 1.0 second in the desired temperature window 

to ensure proper mixing. 

As with the Thermal DeNOx ® system, the NOxOUT® system suffers from essentially similar 

limitations to effectively reduce NOx emissions from SAF operations. Moreover, applications of the 

NOxOUT® technology to control NOx emissions from silicon production operations are not known. 

Therefore, this option is considered technically infeasible and will not be considered any further in this 

BACT analysis. 
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Similar to the Thermal DeNOx® application, an effective NOxOUT® application to the SAF application 
has the following reservations: 

(A) The placement of the NOxOUT® system in an adequate temperature regime. In order to 
achieve optimum operational efficiency the system should be located in a temperature region 
preferably between 1,400 °F - 2,000 °F which would put it upstream of the SAF bag house. Firstly, 
such a placement configuration would not afford the desired temperature range, which would be 
typically in the region of 300 °F -400 °F with an entry temperature of 250 °F at the inlet to the SAF 
baghouse. Also any injection mechanism upstream of the baghouse will be susceptible to prompt 
particulate fouling; 

There are significant reservations regarding effective technical applicability of this control 
alternative for an SAF application. In order for the NOxOUT® system to effectively reduce NOx 
emissions, the exhaust gas stream should have relatively stable gas flow rates, ensuring the 
requisite residence time requirements and temperature. The temperature of the SAF exhaust gas 
will vary widely over the melt cycle, and will not remain in the desired temperature window during 
all phases of operation. Similarly, the gas flow rates will not remain stable during furnace operation, 
precluding the possibility of adequate residence time. Moreover, NOxOUT® technology has never 
been proposed nor successfully implemented to control NOx emissions from SAFs. 

(3) Low Temperature Oxidation (L TO) - L TO technology has never been utilized for any silicon production 
application. The technology is a variant of SNCR technology using ozone. The ozone is injected into the 
gas stream and the NOx in the gas stream is oxidized to nitrogen pentoxide (N20 5) vapor, which is 
absorbed in the scrubber as dilute nitric acid (HN03). The nitric acid is then neutralized with caustic 
(NaOH) in the scrubber water forming sodium nitrate (NaN03). The overall chemical reaction can be 
summarized as follows: 

N02 + NO + 203 + NaOH ~ HN03 + NaN03 + 202 (i) 

For optimal performance, the technology requires stable gas flows, lack of thermal cycling, invariant 
pollutant concentrations and residence times on the order of 1 - 1.5 seconds. In addition, L TO technology 
requires frequent calibration of analytical instruments, which sense the NOx concentrations for proper 
adjustment of ozone injection. Since L TO uses ozone injection, it has a potential for ozone slip, which can 
vary between 5 - 10 ppmv. Also, the technology requires a cooler flue gas of less than 300 °F at the point 
of ozone injection; otherwise the reactive gas is rendered redundant. The technology also suffers from 
low NOx conversion rates (40%- 60%), potential for nitric acid vapor release (in the event of a scrubber 
malfunction) with subsequent regional haze impacts and the handling, treatment and disposal issues for 
the spent scrubber effluent. 

The technology is neither applicable nor proven for silicon production SAF applications and attendant 
limitations render it technically infeasible in its current manifestation. In view of the above, the L TO control 
option is considered technically infeasible for this application and will not be considered any further in this 
BACT analysis. 
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Step 3- Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling NOx 

emissions from the silicon production operations, with the exception of good operating combustion 

practices. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating and combustion practices were the only technically feasible control option in controlling 

NOx emissions from the SAF. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

SAFs or any other sources associated with the silicon production operations. Review of state permit 

information identified the following with respect to SAFs at silicon production plants: 

Facllftyl Permit 
Add-iOn Controls I' ProcetiS NOxUmll 

RBLCID Date 

Globe Metallurgical Inc Two submerged-arc NOx: 87.6 lb/hr 

Niagara Falls, NY semi-enclosed-type 
11/26/10 electric furnaces 

Capacity: 22 MW/hr No control 

Permit#: 9-2911-
(22 MW/hr) NOx: 4.0 lbs/MW 

00078/00009 

Globe Metallurgical 20 MW Electric Arc NOx: 66.0 lb/hr 

Selma,AL 9/10/10 
Furnaces (2) 

producing silicon 
Capacity: 20 MW/hr No control 

104-0001 metal NOx: 3.3 lbs/MW 

NOx: 462 tpy 

Electric submerged NOx: 110 lb/hr 
West Virginia Alloy, Inc. 

arc furnace No. 15 for 

Alloy, West Virgina 01/18/06 the production of 
Nominal Capacity: 

No controls 

silicon metal and 
18,000 tons/yr 

R30-01900001-2006 
ferroalloys NOx: 51.3 lbs/ton 

silicon 

Globe Metallurgical Inc Electric Arc Furnaces 

Waterford, OH 10/24/01 (Ferrosilicon and None No controls 

Silicon metal 

ID: 06-84-00-0105 production furnaces) 
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As shown in the above table, NOx emissions from SAFs are uncontrolled. None of the sources as 
reflected in the above table have proposed or successfully implemented any add-on control devices to 
control NOx emissions from SAFs operation. 

MS Silicon is proposing the NOx BACT for the SAFs (AA-201) as follows: 

• NOx emissions from each of the SAFs shall be limited to 45 lbs/ton (averaged over a 
30-day period) of silicon produced. 

4.4.3 BACT Analysis for NOx Emissions from Natural Gas 
Combustion 

Natural Gas Combustion Sources- Includes the following: 

• Ladle Pre-Heaters (4- 10.0 MMBtu/hr): 14 tpy NOx; 

Step 1 -Identify Control Options, Step 2- Eliminate Technically Infeasible Control Options, Step 3 
-Rank Remaining Control Technologies by Control Effectiveness and Step 4- Evaluate the Most 
Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control NOx that is 
emitted at from each combustion unit. See below table for summary of NOx BACT determinations from 
the RBLC database: 

Facility/ Penn it NOxBACT 
Basis Process Controls .. 

RBLCID Date Limit 

Ladle preheaters, 

ladle dry-out heaters, 
SeverCorr LLC BACT- Tundish preheaters, 0.08 to 0.1 Combustion of natural 

07/15/11 
Columbus, Mississippi PSD Tundish dry-out lb/MMBtu gas only 

heaters, vertical ladle 

holding station 

Nucor Steel, Marion, 

Inc. Mass 
BACT- Ladle preheaters, Use of natural gas low 

12/23/10 emission rate 
OH-0341 PSD tundish preheaters 

of 27.60 lb/hr 
NO. burners. 

Combustion of natural 
Osceola Steel Co., BACT-

3/15/10 Pre heaters 0.1 lb/MMBtu gas, good combustion 
Adel, Georgia PSD 

practices 
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,..._, .P*mft ..... Process 
. NO.BACT 

Co ...... 
. .a..c;Jb Dala Ulnlt 

Mid-American Steel 

and Wire Company 
BACT- 3 Ladle Preheater and 0.10 Combustion of natural 

09/08/08 
PSD 2 refractory drying lb/MMBtu gas 

OK-0128 

Minnesota Steel Natural gas 
BACT- Ladle/Tundish 

Industries, LLC 09/07/07 No limit combustion and low 
PSD Preheater 

MN-0070 
NOx burners 

North Ladle Dryer, 

South 
Gerdau Ameristeel 

Wilton 
BACT- Ladle Dryer and Good combustion 

05/29/07 1 00 lb/mmscf 
PSD 

IA-0087 
Preheaters, practices 

Northwest Ladle 

Dryers 

Nucor Steel BACT- 0.1000 
04/03/06 Ladle Dryer Low NOx burners 

AR-0090 PSD lb/MMBtu 

Republic Engineered Ladle 0.1000 
08/30/05 LAER Low NOx burners 

Products, Inc. OH-0303 Dryers/Preheaters lb/MMBtu 

0.98 lb/hr 

Charter Manufacturing 4.29 ton/yr 

Co. Inc. Charter Steel 
BACT- Ladle Preheater and 

06/10/04 Limits are for 
None 

PSD Dryers 

OH-0276 ·each 

preheater 

Nucor Corp BACT-
1/15/03 

Process heaters, ladle 0.100 Low NOx burners and 

TX-0417 PSD and tundish lb/MMBtu clean fuel 

Nucor Steel 
0.100 

01/19/01 6 Ladle Preheaters lb/MMBtu, Low NOx burners 

IN-0090 6.0 lb/hr total 

As shown in the above table, no controls other than low NOx burners, good combustion practices· and 

combustion of clean fuel are used for NOx emissions from the natural gas combustion equipment. 

Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar natural gas 

combustion devices use fuel specifications and good combustion practices for controlling NOx emissions. 

No similar sized natural gas combustion devices were identified using add-on NOx controls as BACT. 
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Thus, BACT is defined as combustion of clean fuel, low NOx burners, and good combustion practices. 
For the natural gas combustion sources associated with the proposed Plant, combustion of natural gas 
and good combustion controls were the only control methods evaluated. Since the highest level of NOx 
control as noted above will be implemented by MS Silicon, an analysis of economic, energy and 
environmental impacts was not performed. 

Thus, BACT is defined as: 

• NOx emission rate of 0.08 lbs/MMBtu; 

• Low NOx or equivalent burners/technology; 

• Combustion of clean fuel; and 

• Good combustion practices. 

4.4.4 BACT Analysis for NOx Emissions from Emergency Equipment 
(AA-501) 

Emergency Equipment- Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP):0.02 tpy NOx; 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control NOx that is 
emitted from emergency generators. See below table for summary of NOx BACT determinations from the 
RBLC database: 

Step 2 - Technical Feasibility of NOx Control Alternatives 

The emergency distillate generator will be used primarily for emergency situations, if any. However, to 
maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. The 
projected annual NOx emissions rate is 0.02 tpy. Based on a review of similar emission sources, these 
emission sources typically do not have any add-on controls and should be operated per manufacturer's 
specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of NOx emissions from operation of the emergency fuel combustion 
devices is the use of fuel specifications that employ clean burning fuels, implementation of good 
combustion practices and use of combustion controls inherent to the design of the individual combustion 
devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control NOx emissions from the emergency generator, 
economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 
Top-Down approach. 
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The following table lists the existing NOx BACT determinations for diesel fired emergency generators. All 

data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 

Clearinghouse (RBLC}, and electronic versions of permits available at.the websites of other permitting 

agencies. 

FacHitYI 1»-lt NO. BACT 

D.-
Procees A.dd.Qn Controls 

-(:ID 
Ltmlt 

No controls 

Southeast Renewable Emergency ULSD The emergency generators shall comply 
Fuels 12/23/10 Generators (two 2,682 6.4 G/KW-H with the emission limit and demonstrate 

HP) 
NOX+NMHC compliance in accordance with the 

(FL-0322) procedures given in NSPS 40 CFR 60, 
Subpartllll. 

Idaho Power Company 
6/25/10 

Emergency Diesel 6.4 G/KW-H Tier 2 Engine, Good combustion practices 
(ID-0018) Generator NOx+NMHC 

Consumers Energy 12/29/09 
Emergency ULSD 6.4 G/KW-H Engine design and operation 

(MI-0389 Generator NOx+NMHC 

Verenium 6.4 G/KW-H 
12/10/09 Emergency generators NOx+NMHC 

None 
(FL-0318) 

Lake Charles Emergency Diesel 
Cogeneration, LLC 06/22/09 Power Generator 17.09 lb/h Comply with 40 CFR 60 Subpart 1111 

(LA-0231) Engines (1341 HP) 

Southeast Idaho 
2 MW Emergency Comply with Good combustion practices, EPA certified 
Generator NSPS 1111 per NSPS 1111 

Energy, LLC 2/10/09 

(ID-0017) 500 KW emergency Comply with Good combustion practices, EPA certified 
generator NSPS 1111 per NSPS 1111 

Associated Electric 2200 HP low sulfur 
Cooperative Inc 1/23/09 diesel emergency 

6.4 G/KW-H None 
NOx+NMHC 

(OK-0129) generator 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111; good 

combustion/operating practices, and the use of ultra-low sulfur diesel (ULSD) fuel. 

Step 5- Select BACT for NOx from Emergency Equipment (AA-501) 

BACT is proposed as: 

• Compliance with NSPS 1111; 

• Good combustion/operating practices, and 

• Use of ULSD. 
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4.5 Best Available Control Technology (BACT) Analysis 
Emissions of CO 

The BACT evaluation focuses on the control technologies that have been demonstrated and 
commercially available for control of CO emissions. Because of the importance of controlling these 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 
emissions of CO will be controlled to the levels specified. 

Large amounts of carbon monoxide and organic materials are emitted by submerged electric arc 
furnaces. Carbon monoxide is formed as a byproduct of the chemical reaction between oxygen in the 
metal oxides of the charge and carbon contained in the reducing agent (coke, coal, etc.). Reduction 
gases containing organic compounds and carbon monoxide continuously rise from the high-temperature 
reaction zone, entraining fine particles and fume precursors. The mass weight of carbon monoxide 
produced sometimes exceeds that of the metallic product. 7 

4.5.1 CO Emission Sources Subject to Control Technology 
Evaluation 

The CO emission sources associated with the proposed plant that are included in this CO BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated CO emission rates for the sources identified above, please refer to the 
following table: 

CO Emission Rates for Sources Evaluated for BACT 

Equipment Description 
Co EmiSSIOn 

Rate~r) 

Semi-Enclosed Submerged Arc Furnace 1429.6 

Natural Gas Combustion Equipment 

14.4 
• Ladle preheaters 

7 AP-42 Chapter 12.4 Ferroalloy Production, 10/86 
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-~ Deserlplon 
CO EmisSion 

RateetonstYe&r) 

Emergency Equipment: 

0.19 
• Emergency Generator 

Total 1444.3 

A summary of the BACT determinations for CO is presented in Table 4-4. 

4.5.2 BACT Analysis for CO Emissions from Semi-Enclosed 
Submerged Arc Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. 

The following information resources were consulted in searching for the alternatives available for 

controlling emissions from the semi-enclosed submerged electric arc furnaces: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits 

The following control technologies were identified and evaluated to control CO emissions from the SAFs: 

(a) Operating Practice Modifications; 

(b) Flaring of CO Emissions; 

(c) CO Oxidation Catalysts; 

(d) Post-Combustion Reaction Chamber; 

(e) Catalytic Incineration; and 

(f) Oxygen Injection. 

Step 2- Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing CO emissions from the SAF. The previously listed information resources were consulted to 

determine the extent of applicability of each identified control alternative. 
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(a) Operating Practice Modifications -- Due to marketplace demands on the type of products to be 
manufactured and the required product quality, MS Silicon does not propose any additional 
operating practice modifications that will alter CO emissions from the existing semi-enclosed SAF. 
Therefore, this control option will be eliminated for further evaluation in this BACT analysis. 

(b) Flaring of CO Emissions-- Based upon a review of the previously listed information resources, 
there is no known application of flaring SAF exhaust gases. Flaring of emissions for CO destruction 
would require raising the exhaust gas temperature. Thus, based on the relatively large gas 
volumetric flow at a substantial temperature differential, the auxiliary fuel requirements needed to 
operate the flare would be overwhelmingly large. Additionally, it can be speculated as to whether 
the flare would actually result in a decrease of CO emissions or increase thereof from supplemental 
fuel combustion, which would also result in an increase of NOx emissions. Consequently, this 
control alternative is considered technically infeasible for SAF exhausts and thus, will not be 
considered any further in this BACT analysis. 

(c) CO Oxidation Catalysts -- Based upon a review of the previously listed information resources, 
there is no known application of CO oxidation catalysts to control CO emissions from a SAF. The 
optimal working temperature range for CO oxidation catalysts is approximately 850 °F - 1,100 °F 
with a minimum exhaust gas stream temperature of 500 °F for minimally acceptable CO control. 
Exhaust gases from the SAF will undergo rapid cooling as they are ducted from the furnace. Thus, 
the temperature will be far below the minimum 500 °F threshold for effective operation of CO 
oxidation catalysts. Additionally, the particulate loading in the exhaust gas stream is anticipated to 
be too high for efficient operation of a CO oxidation catalyst. Masking effects such as plugging and 
coating of the catalyst surface would almost certainly result in impractical maintenance 
requirements, and would significantly degrade the performance of the catalyst. Consequently, this 
control alternative is considered technically infeasible for this application and will not be considered 
any further in this BACT analysis. 

(d) Post-Combustion Reaction Chambers -- Based upon a review of the previously listed 
information resources, there is no known successful application of duct burners or thermal 
incinerators to control CO emissions from silicon production operations. The feasibility of these 
units to effectively reduce CO emissions, without resulting in severe operational problems, is 
unknown. Further, such units are expected to consume large quantities of natural gas and oxygen; 
resulting in excessive annual operating costs. 

The principle of destruction within post combustion chambers is to raise the SAF exhaust gases to 
a sufficiently high temperature and for a minimum amount of time to facilitate oxidation. The 
combustion chamber configuration must provide effective mixing within the chamber with an 
acceptable residence time. Recuperative heat exchangers can be used with these systems to 
recover a portion of the exiting exhaust gas heat and reduce the auxiliary fuel consumption. 

The amount of CO which could be oxidized with post combustion systems is uncertain, and precise 
performance guarantees are expected to be difficult to obtain from equipment manufacturers 
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because of the lack of operating experience. In addition, there is the potential for additional 
emissions of CO from auxiliary fuel combustion. Further, due to the heat and particulate loading, 
the burners would have a short life expectancy, and may sustain severe maintenance and reliability 

problems. Additionally, a single or multiple duct burner system would not be able to heat the 

relatively cool gases from the SAF during cold cycling. Potentially, there are two locations where 
post combustion chambers can be installed, i.e., upstream or downstream of an SAF baghouse. 
Locating upstream of the baghouse would take advantage of slightly elevated temperatures in the 
exhaust gas stream. However, at this location, the post combustion chamber would be subject to 
high particulate loading. The units would be expected to foul frequently from the particulate 

accumulation, and the burners would have severe maintenance and reliability problems. Thus, the 
installation of the post combustion chamber upstream of the baghouse is considered technically 
infeasible. Alternatively, the post combustion chamber could be installed downstream of the SAF 
baghouse. However, even at this location, fouling due to particulate matter can occur and more 
importantly, even cooler exhaust temperatures would be encountered. These cooler temperatures 
would greatly increase the auxiliary fuel requirements. Further, the combustion of additional fuel will 
result in increases in emissions to the atmosphere. 

Based upon the above discussions, the use of a post combustion chamber is considered 
technically infeasible for the silicon production operations and will not be considered any further in 
this BACT analysis. 

(e) Catalytic Incineration -- Based upon a review of the previously listed information resources, 

there is no known application of catalytic incineration to control CO emissions from silicon 
production operations. Catalytic incinerators use a bed of catalyst that facilitates the overall 
combustion of combustible gases. The catalyst increases the reaction rate and allows the 
conversion of CO to C02 at lower temperatures than a thermal incinerator. The catalyst is typically 
a porous noble metal material which is supported in individual compartments within the unit. An 
auxiliary fuel-fired burner ahead of the bed heats the entering exhaust gases to 500 °F - 600 °F to 

maintain proper bed temperature. Recuperative heat exchangers are used to recover the exiting 

exhaust gas heat and reduce the auxiliary fuel consumption. Secondary energy recovery is typically 
70 percent. 

Catalytic incineration systems are limited in application due to potential poisoning, deactivation, 
and/or blinding of the catalyst. Lead, arsenic, vanadium, and phosphorus are generally considered 
poisons to catalysts and deactivate the available reaction sites on the catalyst surface. Particulate 

can also build up on the catalyst, effectively blocking the porous catalyst matrix and rendering the 

catalyst inactive. In cases of significant levels of poisoning compounds and particulate loading, 
catalyst replacement costs are significant. 

As in the thermal incineration discussion, potentially, there are two locations where the incinerator 
can be installed, i.e., upstream or downstream of the SAF baghouse. For the same reasons 

discussed earlier (e.g., fouling due to particulate matter), the upstream location is considered 
technically infeasible. Alternatively, the incinerator can be installed downstream of the meltshop 
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baghouse. However, even at this location, fouling due to particulate matter can occur, and further, 

the exhaust will be at a lower temperature. These cooler temperatures would greatly increase the 

auxiliary fuel requirements. The associated combustion of additional auxiliary fuel will result in an 

unacceptable increase in operating costs. Further, the combustion of additional fuel will result in 

increases in emissions to the atmosphere. 

Due to the lack of application of catalytic incineration for SAFs and potentially adverse technology 

applicability issues, this control alternative is considered technically infeasible and will not be 

considered any further in this BACT analysis. 

(f) Oxygen Injection -- Based upon a review of the previously-listed information resources, there is 

no known application of oxygen injection for controlling CO emissions from SAFs. 

A theoretical means of reducing CO would be oxygen injection at the entrance of the ductwork to 

increase oxidation of the available CO to C02. The increase in CO oxidation which could be 

achieved, however, is unknown. This approach would be purely experimental and is a procedure 

that is currently not conducted in silicon production operations in silicon productions in the United 

States. Consequently, this control alternative is considered technically infeasible for this application 

and will not be considered any further in this BACT analysis. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling CO 

emissions from the SAF. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating practices are only technically feasible control option in controlling CO emissions from the 

SAF. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review 

of state permit information identified the following with respect to submerged electric arc furnaces at 

silicon production plants: 
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f~l ;Permit 
PreceM ' COLiiRit Add-Gn·~ 

Mt;CJO Date 
' 

Globe Metallurgical Inc Two submerged-arc 

Niagara Falls, NY 
semi-enclosed-type 

11/26/10 electric furnaces 
No limit No control 

Permit#: 9-2911-

00078/00009 
(22 MW/hr) 

Globe Metallurgical 20 MW Electric Arc CO: 88.9 lb/hr 

Selma,AL 9/10/10 
Furnaces (2) 

Capacity: 20 MW/hr No control 
producing silicon 

104-0001 metal CO: 4.4 lbs/MW 

Electric submerged 
CO: 54.0 lb/hr 

West Virginia Alloy, Inc. 
arc furnace No. 15 for Nominal Capacity: 2 

Alloy, West Virgina 01/18/06 the production of tons/hr No controls 

R30-01900001-2006 
silicon metal and 

CO: 27 lbs/ton 
ferroalloys 

silicon 

Globe Metallurgical Inc 
Electric Arc Furnaces 

Waterford, OH 10/24/01 (Ferrosilicon and None No controls 

Silicon metal 

ID: 06-84-00-0105 production furnaces) 

As shown in the above table, CO emissions from submerged electric arc furnaces are uncontrolled. None 

of the sources as reflected in the above table have proposed or successfully implemented any add-on 

control devices to control CO emissions from SAF operation. 

MS Silicon is proposing the BACT for CO as follows: 

• Total CO emissions from the SAF shall be limited to 34 lbs/ton (averaged over a 30-day 

period) of silicon produced; 

• Good combustion and operating practices; and 

• Utilization of a semi-enclosed SAF design. 

4.5.3 BACT Analysis for CO Emissions from Natural Gas Combustion 

(AA-202) 

Natural Gas Combustion Sources -Includes the following: 
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• Ladle Pre-Heaters (4- 10.0 MMBtu/hr): 14.4 tpy CO; 

Step 1 - Identify Control Options, 

According to information available in the RBLC, EPA's Compilation of Air Pollutant Emission Factors and 
the EPA's CATC Technical Bulletins and Air Pollution Control Technology Fact Sheets, there are no 
reasonably available add-on control options to control CO emissions from natural gas combustion units. 
This review did not identify natural gas combustion equipment associated with silicon production 
employing add-on controls to control combustion related emissions from natural gas combustion sources. 

Step 2- Eliminate Technically Infeasible Control Options 

No technically feasible control options were identified to control the small quantities of CO from similar 
sized natural gas combustion equipment. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate 
the Most Effective Controls and Document Results 

No technically feasible control options were identified. 

Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar natural gas 
combustion devices use fuel specifications and good combustion practices for controlling CO emissions. 
No similar sized natural gas combustion devices were identified add-on CO controls as BACT. 

FacilityJRBLC ID 
Permit 

las is Procees 
COEW:t ......... ~. D8ta .t.inllt 

.• 
Mid-American Steel 

and Wire Company BACT- Ladle Preheater and 0.0840 Combustion of natural 09/08/08 
PSD refractory drying lb/MMBtu gas OK-0128 

New Steel 

International, Inc BACT- 0.0840 Natural gas 5/6/08 Tundish Preheaters 
PSD lb/MMBtu combustion OH-0315 

North Ladle Dryer, 

South Gerdau Ameristeel 

Wilton BACT- Ladle Dryer and Good combustion 05/29/07 841b/mmscf PSD Pre heaters, practices IA-0087 
Northwest Ladle 

Dryers 
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F~BLCID 
Permit 

Basis 
Date 

Prci1C8SS 
CO BACT 

umtt 
Add-On. Control. 

Nucor Steel BACT- 0.0840 Good combustion 
04/03/06 Ladle Dryer 

AR-0090 PSD lb/MMBtu practice 

Republic Engineered Ladle 84.0 Best operational and 
08/30/05 LAER 

Products, Inc OH-0303 Dryers/Preheaters lb/Mmscf engineering practices 

Charter Manufacturing 
0.0820 

Co. Inc. Charter Steel 
BACT- lb/MMBtu 

06/10/04 Tundish Preheaters None 
PSD each 

OH-0276 preheater 

Charter Manufacturing 
0.0820 

Co. Inc. Charter Steel 
BACT- Ladle Preheater and lb/MMBtu 

06/10/04 None 
PSD Dryers each 

OH-0276 preheater 

Nucor Steel BACT-
01/19/01 Tundish Preheaters No limit Use of natural gas 

IN-0090 PSD 

Nucor Steel BACT- Natural gas or propane 
01/19/01 Ladle Preheaters No limit 

IN-0090 PSD combustion 

As shown in the above table, no controls other than good combustion practices and combustion of clean 

fuel are used for CO emissions from the natural gas combustion equipment. The variation of 0.0820 to 

0.0840 lb/MMBtu is based on different heating values for natural gas. 

Thus, BACT for CO emissions from equipment com busting natural gas is defined as: 

• CO emission rate of 0.0840 lbs/MMBtu; 

• Combustion of natural gas; and 

• Good combustion practices. 

4.5.4 BACT Analysis for CO Emissions from Emergency Equipment 
(AA-501) 

Emergency Equipment -Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP): 0.7 tpy CO. 
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Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control CO that is 
emitted from emergency equipment. See below table for summary of CO BACT determinations from the 
RBLC database: 

Step 2 - Technical Feasibility of CO Control Alternatives 

The emergency diesel fired generator will be used primarily for emergency situations, if any. However, to 
maintain the integrity of the equipment, the generator will be operated for less than 100 hours per year. 
Based on a review of similar emission sources, these emission sources typically do not have any add-on 
controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of CO emissions from operation of the emergency fuel combustion 
devices is the use of fuel specifications that employ clean burning fuels, implementation of good 
combustion practices and use of combustion controls inherent to the design of the individual combustion 
devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control CO emissions from the emergency generator, 
economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 
Top-Down approach. 

The following table lists the existing CO BACT determinations for diesel fired emergency generators. All 
data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 

FacHityl Permit COBAGT 
Date 

ProGeea 
Limit 

·~COntrdls 
RBLCID 

' ' ' 

No controls 

Southeast Renewable Emergency ULSD 
The emergency generators shall 

comply with the emission limit and 
Fuels 12/23/10 Generators (two 3.5 G/KW-H demonstrate compliance in 

(FL-0322) 2,682 HP) accordance with the procedures 

given in NSPS 40 CFR 60, Subpart 

1111. 

Idaho Power Company 750 KW Emergency Tier 2 Engine, Good combustion 
6/25/10 3.5 G/KW-H 

ID-0018 Diesel Generator practices 
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~-~ . ·Penllit 
Pfocesa 

CO BACT 
AddiOR~-

I Datie Umlt 
JllBLCID 

Consumers Energy 
12/29/09 

2000 KW Emergency 
3.5 G/KW-H Engine design and operation 

(MI-0389 ULSD Generator 

Verenium 2000 KW Emergency 
12/10/09 3.5 G/KW-H None 

(FL-0318) generators 

Lake Charles Emergency Diesel 

Cogeneration, LLC 06/22/09 Power Generator 0.62 lb/h Comply with 40 CFR 60 Subpart 1111 

(LA-0231) Engines (1341 HP) 

2 MW Emergency Comply with 
Good combustion practices, EPA 

certified per NSPS 1111, limited to 100 

Southeast Idaho Generator NSPSIIII 
hours of operation per year 

Energy, LLC 2/10/09 

(ID-0017) 500 KW emergency Comply with 
Good combustion practices, EPA 

certified per NSPS 1111, limited to 100 
generator NSPSIIII 

hours of operation per year 

Associated Electric 2200 HP low sulfur 

Cooperative Inc 1/23/09 diesel emergency 3.5 G/KW-H None 

(OK-0129) generator 

As shown in the table above, BACT for the emergency equipment has been determined to be compliance 

with NSPS 1111 and good combustion/operating practices 

Step 5- Select BACT for CO from Emergency Equipment 

BACT for CO emissions from the emergency equipment is proposed as: 

• Compliance with NSPS 1111; and 

• Good combustion/operating practices. 
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4.6 Best Available Control Technology (BACT) Analysis 
Emissions of S02 

The BACT evaluation focuses on the control technologies that have been demonstrated and 
commercially available for control of S02 emissions. Because of the importance of controlling these 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes. 

The source of S02 emissions is attributable to the sulfur content of the raw materials charged in the SAFs 
and from the sulfur content of the fuels to be combusted in supporting operations to be performed at the 
plant. 

4.6.1 S02 Emission Sources Subject to Control Technology 
Evaluation 

The S02 emission sources associated with the proposed plant that are included in this S02 BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated S02 emission rates for the sources identified above, please refer to the 
following table: 

502 Emission Rates for Sources Evaluated for BACT 

Equipment Dts<:ription 
SOaEmillloo Rata 
,~r) 

Semi-Enclosed Submerged Arc Furnace 2169.7 

Natural Gas Combustion Equipment 

0.10 
• Ladle preheaters 

Emergency Equipment: 

0.27 
• Emergency Generator 

Total 2170.0 
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4.6.2 BACT Analysis for S02 Emissions from Semi-Enclosed 
Submerged Arc Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. 

The following information resources were consulted in searching for the alternatives available for 

controlling S02 emissions from plant operations: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The following control technologies were identified and evaluated to control S02 emissions from the SAFs: 

(a) Lower-Sulfur Charge Substitution; and 

(b) Flue Gas Desulfurization (FGD) options: 

(1) Wet Scrubbing; 

(2) Spray Dryer Absorption (SDA); and 

(3) Dry Sorbent Injection (DSI). 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing S02 emissions from the SAFs. The previously listed information resources were consulted to 

determine the extent of applicability of each identified control alternative. 

(a) Lower-Sulfur Charge Materials - Substitution with lower sulfur-bearing raw materials is 

technically feasible and will be included in this analysis. A summary of the charge materials and 

sulfur content of the materials, are described below. 

Coal - The Department of Energy estimates that the use of the lowest sulfur coal can result 

in up to 85 percent lower S02 emissions than the use of many types of higher sulfur coa18
. In 

the U.S., coal from eastern states including Ohio, Pennsylvania, and West Virginia has 

higher sulfur content, accounting for 3 to 10 percent of the coal's weight; coal from western 

states such as Wyoming, Montana, Utah, and Colorado can have sulfur contents that make 

up less than 1 percent of its weight9
. However, low-sulfur coal is significantly more expensive 

8 1 Annual Energy Outlook 2002 with Projections to 2020, US Department of Energy, January 2002 

9 Cleaning up Coal, U.S. Department of Energy 
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than higher sulfur coal, and often incurs additional transportation costs. MS Silicon will work 
to utilize the lowest cost effective, available coal source. The success of the plant is to 
produce a high quality silicon product that is cost competitive within the industry. MS Silicon 
will be utilizing a best available SAF and supporting equipment to: 

1) Produce a cost competitive product; 

2) Minimizes emissions of regulated air pollutants; and 

3) Utilize good combustion practices and operating equipment to minimize the 
plant's energy/GHG footprint. 

Wood - The low sulfur content of wood (0.007 to 0.08% by weight sulfur) minimizes S02 
emissions 

(b) Flue Gas Desulfurization-

FGD systems currently in use for S02 abatement can be classified as wet and dry systems. Based 
on a review of the RBLC database and state permits, it was revealed that control technologies for 
S02 abatement have not been implemented for SAFs. However, FGD options which have been 
traditionally applied to utility boilers may be available to control S02 from the SAFs. Therefore, the 
application of these technologies to the SAFs will be examined further. 

The suitability of gas absorption as a pollution control method is generally dependent on the 
following factors: 

1) Availability of suitable solvent; 

2) Required removal efficiency; 

3) Pollutant concentration in the inlet vapor; 

4) Capacity required for handling waste gas; and, 

5) Recovery value of the pollutant(s) or the disposal cost of the spent solvent. 

Gas absorbers are most widely used to remove water soluble inorganic contaminants from air 
streams with typical pollutant concentrations ranging from 250 to 10,000 ppmv. 10 The S02 
concentration from the proposed SAFs has been estimated at 8 ppm. For FGD controls in general, 
the expected variability and low S02 concentrations in the gas stream are not amenable to FGD 
which is typically geared for high sulfur fuel combustion systems. 

(1) Wet Scrubbing -- Wet scrubbers are regenerative processes which are designed to 
maximize contact between the exhaust gas and an absorbing liquid. The exhaust gas is 

10 S02 and Acid Gas Controls, Sixth Edition, EPA/452/B-02-001 
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scrubbed with a 5 - 15 percent slurry, comprised of lime (GaO) or limestone (CaC03) in 
suspension. The S02 in the exhaust gas reacts with the CaO or CaC03 to form calcium 
sulfite (CaS03.2H20) and calcium sulfate (CaS04). The scrubbing liquor is continuously 
recycled to the scrubbing tower after fresh lime or limestone has been added. 

The types of scrubbers which can adequately disperse the scrubbing liquid include packed 
towers, plate or tray towers, spray chambers, and venturi scrubbers. In addition to calcium 
sulfite/sulfate, numerous other absorbents are available including sodium solutions and 
ammonia-based solutions 11

. 

There are various potential operating problems associated with the use of wet scrubbers. 
First, particulates are not acceptable in the operation of wet scrubbers because they would 
plug spray nozzles, packing, plates and trays. Thus, the scrubber would have to be located 
downstream of the SAFs baghouses. This would substantially increase the capital cost of the 
wet scrubber, which is typically two to three times more expensive than the capital cost for a 
dry scrubber. Wet scrubbers also require handling, treatment, and disposal of a sludge by
product. In this case, air emissions would be exchanged for a large-scale water pollution 
problem. Treatment of wet scrubber wastes requires advanced wastewater treatment 
including frequent maintenance by an experienced operator. The S02 concentration will vary 
widely over the SAFs cycle which operates as a batch process. This will preclude efficient 
application of wet scrubbing. Thus, the wet scrubber option is considered technically 
infeasible for this application and will not be considered any further in this BACT analysis. 

(2) Spray Dryer Absorption (SDA) -- An alternative to wet scrubbing is a process known as dry 
scrubbing, or spray-dryer absorption (SDA). As in wet scrubbing, the gas-phase S02 is removed by 
intimate contact with a suitable absorbing solution. Typically, this may be a solution of sodium 
carbonate (Na2C03) or slaked lime [Ca(OHh]. In SDA systems the solution is pumped to rotary 
atomizers, which create a spray of very fine droplets. The droplets mix with the incoming S02-Iaden 
exhaust gas in a very large chamber and subsequent absorption leads to the formation of sulfites 
and sulfates within the droplets. Almost simultaneously, the sensible heat of the exhaust gas which 
enters the chamber evaporates the water in the droplets, forming a dry powder before the gas 
leaves the spray dryer. The temperature of the desulfurized gas stream leaving the spray dryer is 
now approximately 30 - 50 °F above its dew point. 

The exhaust gas from the SDA system contains a particulate mixture which includes reacted 
products. Typically, baghouses employing Teflon-coated fiberglass bags (to minimize bag 
corrosion) are utilized to collect the precipitated particulates. 

11 S02 and Acid Gas Controls, Sixth Edition, EPA/452/B-02-00 1 
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The SDA process would not have many of the potential operating problems associated with the wet 

scrubbing systems. The S02 concentration will vary widely over the SAFs cycle. Thus, SDA dry 

scrubbing option is considered technically infeasible for this application and will be not be 

considered any further in this BACT analysis. 

(3) Dry Sorbent Injection (DSI) --This control option typically involves the injection of dry powders 

into either the furnace or post-furnace region of utility-sized boilers. This process was developed as 

a lower cost option to conventional FGD technology. Since the sorbent is injected directly into the 

exhaust gas stream, the mixing offered by the dry scrubber tower is not realized. 

The dry sorbent injection process would not have many of the potential operating problems 

associated with the wet scrubbing systems. The S02 concentration will vary widely over the SAFs 

cycle. The injection dose of sorbent materials would be hard to control in order to match variability 

in S02 concentrations. Similar control systems are fraught with chronic operational problems with 

the sensors requiring frequent maintenance and calibration. 

Thus, DSI dry scrubbing option is considered technically infeasible for this application and will be 

not be considered any further in this BACT analysis. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling S02 

emissions from the silicon production operations, with the exception of lower sulfur charge and good 

operating combustion practices. 

Step 4- Evaluate the Most Effective Controls and Document Results 

Lower sulfur charge and good operating combustion practices were the only technically feasible control 

option in controlling S02 emissions from the SAF. 

Step 5 - Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review 

of state permit information identified the following with respect to submerged electric arc furnaces at 

silicon production plants: 
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Fllolflrl ··~· ' !;,. •. ··i ~ SO,Umlt Addo0n'Conl*'ois. 
Date . 

Coke which exceeds the 1. 7 lb/million Btu maximum 

and 

1.4 lb/million Btu consecutive three month average, 

sulfur in fuel limits of 6NYCRR, Part 225-1.2 (d) Table 

Globe Metallurgical Inc Two submerged-arc 
2 for solid fuel, may be used in combination with coal in 

the furnace charge on a minimum 4:1 coal/coke ratio. 

Niagara Falls, NY 
semi-enclosed-type 

11/26/10 electric furnaces Globe is required to demonstrate that when using coke 

Permit#: 9-2911- with a sulfur content greater than the allowable limit in 

00078/00009 
(22 MW/hr) 

combination with coal, the sulfur dioxide emissions will 

not exceed a maximum 3.4 pounds of sulfur dioxide 

per million Btu heat input and an average 2.8 pounds 

of sulfur dioxide per million Btu heat input. 

No control 

Globe Metallurgical 20 MW Electric Arc S02: 94 lb/hr 

Selma,AL 9/10/10 
Furnaces (2) 

producing silicon 
Capacity: 20 MW/hr No control 

104-0001 metal S02: 4.95 lbs/MW 

Electric submerged 
S02: 68.7 lb/hr 

West Virginia Alloy, Inc. 
arc furnace No. 15 for Nominal Capacity: 2 

Alloy, West Virgina 01/18/06 the production of tons/hr No controls 

R30-01900001-2006 
silicon metal and 

S02: 34.35 lbs/ton 
ferroalloys 

silicon 

Globe Metallurgical Inc 
Electric Arc Furnaces 

Waterford, OH 10/24/01 
(Ferrosilicon and None No controls 

Silicon metal 

ID: 06-84-00-0105 production furnaces) 

As shown in the above table, S02 emissions from SAFs are uncontrolled. None of the sources as 

reflected in the above table have proposed or successfully implemented any add-on control devices to 

control S02 emissions from SAFs operation. 

MS Silicon is proposing the 502 BACT for the SAFs as follows: 

• Total 502 emissions from the SAF shall be limited to 52 lbs/ton (averaged over a 30-

day period) of silicon produced; and 
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• Utilization of low sulfur content material, where technically feasible. 

4.6.3 BACT Analysis for S02 Emissions from Natural Gas Combustion (AA-202) 
Natural Gas Combustion Sources -Includes the following: 

• Ladle Pre-Heaters (4- 10.0 MMBtu/hr): 0.10 tpy S02; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 - Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 
Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control S02 that is 
emitted at from small natural gas combustion units. See below table for summary of S02 BACT 
determinations from the RBLC database: 

Facility/ Penn it S0.BACT ... 
Basis Process ...... ContrOls RBLCID Date 

. 
Lake Charles 34.20 MMBtu/hr 

Cogeneration LLC BACT- 0.0006 Combustion of natural 06/22/09 Shift Reactor Startup PSD lb/MMBtu gas LA-0231 Heater 

Competitive Power Exclusive use natural 
Ventures BACT- gas with sulfur content 11/12/08 1. 70 MMBtu/hr Heater No limit PSD not to exceed 2.0 MD-0040 

gr/100 scf 

Mid-American Steel 13.30 MMBtu/hr 
and Wire Company BACT- 0.0006 Combustion of natural 09/08/08 Ladle Preheater and PSD lb/MMBtu gas OK-0128 refractory drying 

Thysenkrupp Steel and 
33.40 MMBtu/hr 

Stainless USA, LLC BACT 0.0006 08/17/07 Batch Annealing No control PSD lb/MMBtu 
AL-0230 Furnaces 

Nucor Steel BACT- 0.0006 04/03/06 Ladle Dryer No control AR-0090 PSD lb/MMBtu 
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,, .... 
·~: SQ~MCT 

'I, ',' <"' S.ls ProcesS Controls 

RIL.CID 
.,.. Umlt 

Republic Engineered 14.5 MMBtu/hr Use of natural gas with 

Products, Inc 
0.0006 

08/30/05 LAER Ladle 
sulfur content less than 

lb/MMBtu 

OH-0303 Dryers/Preheaters 
0.6 % by weight 

10 MMBtu/hr 

Charter Steel BACT- 0.0006 
06/10/04 Ladle Preheater and 

No controls 

OH-0276 
PSD lb/MMBtu 

Dryer, 4 Units 

Nucor Steel BACT- 15 MMBtu/hr Combustion of natural 

01/19/01 No limit 

IN-0090 
PSD Ladle Preheaters 

gas or propane 

As shown in the above table, no add-on controls are used for S02 from the small natural gas combustion 

equipment. 

Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar small 

natural gas combustion devices use fuel specifications and good combustion practices for controlling S02 

emissions. No similar sized natural gas combustion devices were identified add-on S02 controls as 

BACT. 

Thus, BACT is defined as combustion of clean fuel and good combustion practices. For the natural gas 

combustion sources associated with the proposed Plant, combustion of natural gas and good combustion 

controls were the only control methods evaluated. Since the highest level of S02 control as noted above 

will be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 

performed. 

Thus, BACT for S02 emissions from natural gas combustion equipment to be utilized at the plant 

is defined as: 

• S02 emission rate of o_ooos lbs/MMBtu; 

• Combustion of clean fuel; and 

• Good combustion practices_ 
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4.6.4 BACT Analysis for 502 Emissions from Emergency Equipment (AA-501) 

Emergency Equipment- Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP each): 0.2 tpy S02 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control S02 that is emitted at from emergency equipment. See below table for summary of S02 BACT determinations from 
the RBLC database: 

Step 2 - Technical Feasibility of S02 Control Alternatives 

The emergency diesel generator will be used primarily for emergency situations, if any. However, to maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. 
Based on a review of similar emission sources, these emission sources typically do not have any add-on 
controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of S02 emissions from operation of the emergency fuel combustion devices is the use of fuel specifications that employ clean burning fuels, implementation of good 
combustion practices and use of combustion controls inherent to the design of the individual combustion devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control S02 emissions from the emergency equipment, economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 
Top-Down approach. 

The following table lists the existing S02 BACT determinations for diesel fired emergency equipment. All 
data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting agencies. 

Facility/ Pennlt SCi2BACT Process ~ RBLCID Date Limit 
..... 

No controls 
Southeast Renewable Emergency ULSD 

Engines will fire ULSD fuel oil or Fuels 12/23/10 Generators (two No limit propane and each will be limited to 
(FL-0322) 2,682 HP) 

500 hours per year of operation 

during emergencies. 
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i';, Fi~ i1'': r.rn. ~BACT 
ProeMs Controla 

RBLCIQ 
Dlte Limit 

Idaho Power Company Emergency Diesel Tier 2 Engine, Good combustion 

6/25/10 No limit 

ID-0018 
Generator practices 

Consumers Energy Emergency ULSD ULSD combustion, 500 hours of 

12/29/09 No limit 
(MI-0389 Generator operation per year 

Verenium Emergency Comply with applicable provisions of 

12/10/09 0.0015% s 
(FL-0318) 

generators 40 CFR 60, Subpart 1111 

Lake Charles Emergency Diesel 

Cogeneration, LLC 06/22/09 Power Generator 0.0100 lb/hr Comply with 40 CFR 60 Subpart 1111 

(LA-0231) 
Engines (1341 HP) 

100 hours of operation per year, 

2 MW Emergency 
No limit 

ULSD fuel, good combustion 

Generator practices, EPA certified per NSPS 

Southeast Idaho 1111 

Energy, LLC 2/10/09 

(ID-0017) 
1 00 hours of operation per year, 

500 KW emergency 
No limit 

ULSD fuel, good combustion 

generator practices, EPA certified per NSPS 

1111 

Associated Electric 2200 HP low sulfur 

Cooperative Inc 1/23/09 diesel emergency 0.89 lb/hr Low sulfur diesel fuel < 0.05% S 

(OK-0129) 
generator 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111; good 

combustion/operating practices, and the use of ultra-low sulfur diesel (ULSD) fuel. 

Step 5- Select BACT for S02 from Emergency Equipment 

BACT for S02 emissions associated with the emergency equipment is proposed as compliance 

with NSPS 1111; good combustion/operating practices, and use of ULSD. 

4. 7 Best Available Control Technology (BACT) Analysis 

Emissions of VOC 

The BACT evaluation focuses on the control technologies that have been demonstrated and 

commercially available for control of VOC emissions. Because of the importance of controlling these 

emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes. 
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4.7.1 VOC Emission Sources Subject to Control Technology 
Evaluation 

The VOC emission sources associated with the proposed plant that are included in this VOC BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated VOC emission rates for the sources identified above, please refer to the 
following table: 

VOC Emission Rates for Sources Evaluated for BACT 

Equipment~ptlon 
voc Emission 

--·~ 
Semi-Enclosed Submerged Arc Furnaces 92.5 

Natural Gas Combustion Equipment 

0.9 
• Ladle preheaters 

Emergency Equipment: 

0.08 
• Emergency Generator 

Total 93.5 

4.7.2 BACT Analysis for VOC Emissions from Semi-Enclosed 
Submerged Arc Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. 
The following information resources were consulted in searching for the alternatives available for 
controlling emissions from the semi-enclosed submerged electric arc f!Jrnaces: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits 
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The following control technologies were identified and evaluated to control VOC emissions from the 

SAFs: 

(a) Operating Practice Modifications; 

(b) Flaring of VOC Emissions; 

(c) VOC Oxidation Catalysts; 

(d) Post-Combustion Reaction Chamber; 

(e) Catalytic Incineration; and 

(f) Oxygen Injection. 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing VOC emissions from the SAF. The previously listed information resources were consulted to 

determine the extent of applicability of each identified control alternative. MS Silicon is also proposing to 

utilize a semi-enclosed SAF design that will reduce the quantity of VOC generated during the furnace 

conversion process. Because of the nature of the furnace process and temperatures that will be 

achieved during the process, engineering literature suggests VOC emissions will be minimal. For 

purposes of this application we have conservatively assumed VOCs will be generated and have assigned 

an emission factor expressed in lbs/ton. 

(a) Operating Practice Modifications -- Due to marketplace demands on the type of products to be 

manufactured and the required product quality, MS Silicon does not propose any additional 

operating practice modifications that will alter VOC emissions from the existing SAF. Therefore, this 

control option will be eliminated for further evaluation in this BACT analysis. 

(b) Flaring of VOC Emissions-- Based upon a review of the previously listed information resources, 

there is no known application of flaring SAF exhaust gases. Flaring of emissions for VOC 

destruction would require raising the exhaust gas temperature. Thus, based on the relatively large 

gas volumetric flow at a substantial temperature differential, the auxiliary fuel requirements needed 

to operate the flare would be overwhelmingly large. Additionally, it can be speculated as to whether 

the flare would actually result in a decrease of VOC emissions or increase thereof from 

supplemental fuel combustion, which would also result in an increase of NOx emissions and 

potential C02 emissions. Consequently, this control alternative is considered technically infeasible 

for SAF exhausts and thus, will not be considered any further in this BACT analysis. 

(c) VOC Oxidation Catalysts-- Based upon a review of the previously listed information resources, 

there is no known application of VOC oxidation catalysts to control VOC emissions from a SAF. 

The optimal working temperature range for VOC oxidation catalysts is approximately 850 °F - 1,100 

°F with a minimum exhaust gas stream temperature of 500 °F for minimally acceptable VOC 

control. Exhaust gases from the SAF will undergo rapid cooling as they are ducted from the 

furnace. Thus, the temperature will be far below the minimum 500 °F threshold for effective 
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operation of VOC oxidation catalysts. Additionally, the particulate loading in the exhaust gas stream 
is anticipated to be too high for efficient operation of a VOC oxidation catalyst. Masking effects 
such as plugging and coating of the catalyst surface would almost certainly result in impractical 
maintenance requirements, and would significantly degrade the performance of the catalyst. 
Consequently, this control alternative is considered technically infeasible for this application and will 
not be considered any further in this BACT analysis. 

(d) Post-Combustion Reaction Chambers -- Based upon a review of the previously listed 
information resources, there is no known successful application of duct burners or thermal 
incinerators to control VOC emissions from silicon production operations. The feasibility of these 
units to effectively reduce VOC emissions, without resulting in severe operational problems, is 
unknown. Further, such units are expected to consume large quantities of natural gas and oxygen; 
resulting in excessive annual operating costs. 

The principle of destruction within post combustion chambers is to raise the SAF exhaust gases to 
a sufficiently high temperature and for a minimum amount of time to facilitate oxidation. The 
combustion chamber configuration must provide effective mixing within the chamber with an 
acceptable residence time. Recuperative heat exchangers can be used with these systems to 
recover a portion of the exiting exhaust gas heat and reduce the auxiliary fuel consumption. 

The amount of VOC which could be oxidized with post combustion systems is uncertain, and 
precise performance guarantees are expected to be difficult to obtain from equipment 
manufacturers because of the lack of operating experience. In addition, there is the potential for 
additional emissions of NOx and C02 from auxiliary fuel combustion. Further, due to the heat and 
particulate loading, the burners would have a short life expectancy, and may sustain severe 
maintenance and reliability problems. Additionally, a single or multiple duct burner system would 
not be able to heat the relatively cool gases from the SAF during cold cycling. Potentially, there are 
two locations where post combustion chambers can be installed, i.e., upstream or downstream of 
an SAF baghouse. Locating upstream of the baghouse would take advantage of slightly elevated 
temperatures in the exhaust gas stream. However, at this location, the post combustion chamber 
would be subject to high particulate loading. The units would be expected to foul frequently from 
the particulate accumulation, and the burners would have severe maintenance and reliability 
problems. Thus, the installation of the post combustion chamber upstream of the baghouse is 
considered technically infeasible. Alternatively, the post combustion chamber could be installed 
downstream of the SAF baghouse. However, even at this location, fouling due to particulate matter 
can occur and more importantly, even cooler exhaust temperatures would be encountered. These 
cooler temperatures would greatly increase the auxiliary fuel requirements. Further, the combustion 
of additional fuel will result in increases in emissions to the atmosphere. 

Based upon the above discussions, the use of a post combustion chamber is considered 
technically infeasible for the silicon production operations and will not be considered any further in 
this BACT analysis. 
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(e) Catalytic Incineration -- Based upon a review of the previously listed information resources, 
there is no known application of catalytic incineration to control VOC emissions from silicon 
production operations. Catalytic incinerators use a bed of catalyst that facilitates the overall 
combustion of combustible gases. The catalyst increases the reaction rate and allows the 
conversion of CO to C02 at lower temperatures than a thermal incinerator. The catalyst is typically 
a porous noble metal material which is supported in individual compartments within the unit. An 
auxiliary fuel-fired burner ahead of the bed heats the entering exhaust gases to 500 °F - 600 °F to 
maintain proper bed temperature. Recuperative heat exchangers are used to recover the exiting 
exhaust gas heat and reduce the auxiliary fuel consumption. Secondary energy recovery is typically 
70 percent. 

Catalytic incineration systems are limited in application due to potential poisoning, deactivation, 
and/or blinding of the catalyst. Lead, arsenic, vanadium, and phosphorus are generally considered 
poisons to catalysts and deactivate the available reaction sites on the catalyst surface. Particulate 
can also build up on the catalyst, effectively blocking the porous catalyst matrix and rendering the 
catalyst inactive. In cases of significant levels of poisoning compounds and particulate loading, 
catalyst replacement costs are significant. 

As in the thermal incineration discussion, potentially, there are two locations where the incinerator 
can be installed, i.e., upstream or downstream of the SAF baghouse. For the same reasons 
discussed earlier (e.g., fouling due to particulate matter), the upstream location is considered 
technically infeasible. Alternatively, the incinerator can be installed downstream of the meltshop 
baghouse. However, even at this location, fouling due to particulate matter can occur, and further, 
the exhaust will be at a lower temperature. These cooler temperatures would greatly increase the 
auxiliary fuel requirements. The associated combustion of additional auxiliary fuel will result in an 
unacceptable increase in operating costs. Further, the combustion of additional fuel will result in 
increases in emissions to the atmosphere. 

Due to the lack of application of catalytic incineration for SAFs and potentially adverse technology 
applicability issues, this control alternative is considered technically infeasible and will not be 
considered any further in this BACT analysis. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling VOC 
emissions from the SAF. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating practices are only technically feasible control option in controlling VOC emissions from 
the SAF. 

Step 5 - Select BACT 
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A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review 

of state permit information identified the following with respect to submerged electric arc furnaces at 

silicon production plants: 

Facility/ Penn it 
Process VOCUmit Add..On Controls 

RBLCID Date 

Globe Metallurgical Inc Two submerged-arc 

Niagara Falls, NY semi-enclosed-type 
11/26/10 electric furnaces No limit No control 

Permit#: 9-2911-

00078/00009 (22 MW/hr) 

Globe Metallurgical 20 MW Electric Arc VOC: 5. 7 lb/hr 

Furnaces (2) 
Selma,AL 9/10/10 Capacity: 20 MW/hr No control 

producing silicon 

104-0001 metal VOC: 0.29 lbs/MW 

Electric submerged 
West Virginia Alloy, Inc. 

arc furnace No. 15 for VOC: 4.15 lb/hr 

Alloy, West Virgina 01/18/06 the production of Nominal Capacity: 2 No controls 

R30-01900001-2006 
silicon metal and tons/hr 

ferroalloys 

Globe Metallurgical Inc Electric Arc Furnaces 

Waterford, OH 10/24/01 (Ferrosilicon and None No controls 
Silicon metal 

ID: 06-84-00-0105 production furnaces) 

As shown in the above table, VOC emissions from submerged electric arc furnaces are uncontrolled. 

None of the sources as reflected in the above table have proposed or successfully implemented any add

on control devices to control VOC emissions from SAF operation. 

MS Silicon is proposing the BACT for VOC from the SAFs as follows: 

4.7.3 

• Good operating practices; and 

• Total VOC emissions from the SAF shall be limited to 2.4 lbs/ton (averaged over a 30-
day period) of silicon produced. 

BACT Analysis for VOC Emissions from Natural Gas 
Combustion (AA-202) 

Natural Gas Combustion Sources- Includes the following: 
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• Ladle Pre-Heaters (4- 100 MMBtu/hr): 0.9 tpy VOC; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 

- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 

Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control VOC that is 

emitted in small quantities from each combustion unit. See below table for summary of VOC BACT 

determinations from the RBLC database: 

Facility/ Permit VOCBACT 
Basis Process Controls 

RBLCID Date Limit 

Mid-American Steel 0.0055 

and Wire Company 
BACT- Ladle Preheater and Combustion of natural 

09/08/08 lb/MMBtu 
PSD refractory drying gas 

OK-0128 
(total) 

Nucor Steel BACT- 0.0006 Good combustion 
04-03/06 Ladle Dryer 

AR-0090 PSD lb/MMBtu practice 

Best operational and 

Republic Engineered Ladle engineering practices, 
08030/05 LAER 5.5 lb/mmscf 

Products, Inc OH-0303 Dryers/Preheaters good combustion 

practices 

Charter Manufacturing 0.005 

Co. Inc. Charter Steel 
BACT- Ladle Preheater and lb/MMBtu 

06/10/04 No controls 
PSD Dryers 

OH-0276 

As shown in the above table, no add-on controls are used for VOC control from the small natural gas 

combustion equipment at ferroalloy facilities. 

Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar natural gas 

combustion devices use fuel specifications and good combustion practices for controlling VOC emissions. 

No similar sized natural gas combustion devices were identified as using add-on VOC controls as BACT. 

Thus, BACT is defined as combustion of clean fuel and good combustion practices. For the natural gas 

combustion sources associated with the proposed plant, combustion of natural gas and good combustion 

controls were the only control methods evaluated. Since the highest level of VOC control as noted above 

will be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 

performed. 
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BACT for the VOC emissions from small natural gas combustion devices to be used to support 
the silicon manufacturing processes is as follows: 

• Combustion of natural gas; 

• Good operating practices; and 

• Total VOC emission limit of 0.0055 lb/MMBtu (AP-42 Emission Factor). 

4. 7.4 BACT Analysis for VOC Emissions from Emergency Equipment 
(AA-501) 

Emergency Equipment- Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP each): 0.27 tpy VOC. 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control VOC that is 
emitted at from each piece of emergency equipment. See below table for summary of VOC BACT 
determinations from the RBLC database: 

Step 2 - Technical Feasibility of VOC Control Alternatives 

The emergency diesel generator will be used primarily for emergency situations, if any. However, to 
maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. 
Based on a review of similar emission sources, these emission sources typically do not have any add-on 
controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of VOC emissions from operation of the emergency fuel combustion 
devices is the use of fuel specifications that employ clean burning fuels, implementation of good 
combustion practices and use of combustion controls inherent to the design of the individual combustion 
devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control VOC emissions from the emergency equipment, 
economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 
Top-Down approach. 

The following table lists the existing VOC BACT determinations for diesel fired emergency equipment. All 
data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 
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Facility/ Permit VOCBACT 
Process Add-On Controls 

RBLCIO 
Date Limit 

Idaho Power Company 750 KW Emergency Tier 2 Engine, Good combustion 

6/25/10 6.4 G/KW-H 

ID-0018 
Diesel Generator practices 

Consumers Energy 
12/29/09 

2000 KW Emergency 
6.4 G/KW-H Engine design and operation 

(MI-0389) ULSD Generator 

2000 KW Emergency 
6.4 G/KW-H 

The emergency generator and fire 

generators pumps are both an Emergency 

Verenium 
Stationary Compression Ignition 

12/10/09 Internal Combustion Engine 

(FL-0318) Emergency ULSD 
3.0 g/hp-hr (Stationary ICE) and shall comply 

Fired Pump with applicable provisions of 40 CFR 

60, Subpart 1111 

2200 HP low sulfur 

diesel emergency 1.55 lb/hr Good combustion practices 

Associated Electric 

Cooperative Inc 
generator 

1/23/09 
267 HP low sulfur 

(OK-0129) 
diesel emergency fir 0.66 lbs/hr Good combustion practices 

pump 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111 and good 

combustion/operating practices 

Step 5- Select BACT for VOC from Emergency Equipment 

BACT for VOC emissions from the emergency equipment is proposed as: 

• Compliance with NSPS 1111; and 

• Good combustion/operating practices. 

4.8 Summary of BACT Evaluation 

As shown in this BACT evaluation, BACT is being proposed for each regulated air pollutant associated 

with the equipment/operations at the proposed plant. The emission limitations provided in Tables 4-1 

through 4-6 represent BACT taking into account BACT limits established for recently permitted similar 

operations. 
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Section 5: Air Quality Impact Evaluation 

As stated in the Code of Federal Regulations (40 CFR 52) and MDEQ rule APC-S-5, any application for a permit under the PSD provisions shall contain an analysis of ambient air quality in the area that the major project would affect. This requirement only applies to those air pollutants that would trigger PSD applicability (i.e., PSD review). 

The proposed plant will be subject to PSD review for emissions of PM1o. PM2.s, NOx, CO and S02. It is therefore necessary to determine if the proposed plant will have a significant impact on ambient air quality, defined by predicted impacts in excess of a Significant Impact Level (SIL). If the proposed plant has a significant impact on ambient air quality, then a demonstration of compliance with the National Ambient Air Quality Standards (NAAQS) and the Prevention of Significant Deterioration (PSD) Class II 
increments will be performed for those pollutants that have a significant impact on ambient air quality. The following subsections present the air quality impact analysis for emissions of PM10. PM2.5, NOx, CO and S02 as a result of the proposed plant. 

An ozone impact analysis is required if VOC emissions from the proposed plant are more than 100 tons/year. Since VOC emissions from the proposed plant will be below 1 00 tons/year, an air quality 
impact evaluation is not required, which is consistent with federal and state PSD requirements. 

A detailed description of the modeling approach and data requirements for the assessment of air quality impacts due to the proposed plant is included in this section. Currently, the analyses to estimate whether or not the project will have impacts in excess of the Slls or in excess of the Significant Monitoring 
Concentrations (SMCs) have been completed. It is our understanding that this project will be the first PSD permit in Tishomingo County. As a result, for each air pollutant that results in a significant impact, the corresponding PSD minor source date will be triggered. Subsequently, the proposed plant will be the only PSD Class II Increment consuming source. The results obtained from evaluating compliance with the PSD Class II Increments are provided as part of this application. Any required multisource impact analyses for demonstration of compliance with the NAAQS are pending. The results of such multisource 
impact analyses will be provided as an addendum to this document in the near future. 

5.1 Selected Air Dispersion Model for the Project 
The most recent version of the U.S. EPA regulatory model AERMOD (Version 111 03), developed by The 
American Meteorological Society/Environmental Protection Agency Regulatory Model Improvement 
Committee (AERMIC) was utilized for this project. Regulatory default options available in the model will 
be used for the compliance demonstrations. 

BREEZE AERMOD was used to prepare the input for and process the output from AERMOD. BREEZE 
AERMOD provides a graphical interface with geographic information system (GIS) capabilities to enhance the AERMOD model and aid the user with setting up the AERMOD input file and organizing and evaluating AERMOD output files. The U.S. EPA's approved regulatory AERMOD code which is used to predict ambient concentrations is unaltered by BREEZE AERMOD. 
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The AERMOD model family consists of several supporting pre-processor models. The following list 

summarizes the versions of AERMOD family software that were used for this air dispersion modeling 

analysis: · 

• AERMOD 111 03; 

• Building Profile Input Program for PRIME (BPIPPRM 04274); and 

• AERMAP 111 03. 

5.2 Model Input and Support Data 

Several data elements are required as input to support the dispersion model AERMOD, including: 

• Representative hourly meteorological data; 

• Potential points of predicted impacts, referred to as receptor points; and 

• Terrain elevations for each individual receptor point. 

Each of these data elements are discussed in the subsequent sections of this protocol. 

5.3 Meteorological Data Selection and Pre-processing 

MDEQ provides AERMOD View-ready meteorological (met) data sets consisting of five years of met data 

on their web site at the following uri: 

http://www.deg.state.ms.us/MDEQ.nsf/page/epd AERMET Preprocessedmetdata?OpenDocument 

The North East Region met data set with surface data from the Tupelo Regional Airport and upper air 

data from Jackson provided by MDEQ is considered representative of the Project site. The met data was 

processed with AERMET View. The most recent five years of the met data, 2007 through 2011, was used 

for this air dispersion modeling project. 

5.4 Coordinate System and Receptor N·etwork 

The AERMOD model objects were located using the Universal Transverse Mercator (UTM) coordinate 

system and North American Datum of 1983 (NAD83). 

The receptor grid was designed to identify the maximum points of air quality impact due to the proposed 

plant and consisted of receptors extending to 50 kilometers from the proposed plant site. The ambient air 

boundary is defined by features which preclude public access from the plant site. Receptors were closely 

spaced (50 meters) along the proposed plant site's ambient air boundary to identify the influence of 

aerodynamic building downwash. The following receptor spacing was used for the receptor grid: 

• 50-meter spacing along the ambient air boundary of the proposed plant site; 
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• 1 00-meter spacing from the proposed plant fence line to two kilometers out from the proposed 
plant site; 

• 500-meter spacing from two kilometers to five kilometers from the proposed plant site; 

• 1,000-meter spacing from five kilometers to ten kilometers from the proposed plant site; and 

• 2,000-meter spacing from ten kilometers to fifty kilometers from the proposed plant site. 

Figures 5-1 and Figure 5-2 present the receptor network used in the analysis. 

5.5 Terrain Data Selection and Pre-processing 

Terrain data was assigned to the receptor networks using the latest version of AERMAP (111 03) and 
national elevation data (NED) files at 1-arc second resolution obtained from the United States Geological 
Survey (USGS) seamless data warehouse server. The elevation of buildings and sources on the site 
were based upon the planned finished grading of the site. 

5.6 Project Emission Inventory 

The emission inventory of the plant was based on the potential to emit emission rates provided in this air 
permit application to construct. The inventory is described in detail in Section 2.0 of this application with 
supporting backup calculations. 

The emission inventory associated with the proposed plant is provided in Table 5-4, Table 5-5, and Table 
5-6. AERMOD model objects - buildings, stacks, receptors on the fence line of the site - are depicted in 
Figure 5-3 and Figure 5-4. 

5. 7 Determination of the Significance of Project Contributions 
to Ambient Air Concentrations and Requirement for Pre
Construction Monitoring 

The inventory of the proposed plant air emissions was modeled, and the predicted ambient air 
concentrations were compared with the PSD Class II Slls and the SMCs. 

If the predicted concentrations are less than the Slls, the project is demonstrated to not cause or 
contribute to a violation of the NAAQS or PSD Class II Increments. If predicted concentrations exceed 
the Slls, further modeling is required to demonstrate that the project will not cause or contribute to a 
violation of the NAAQS or PSD Class II Increments. The significant impact area (SIA) is defined as the 
set of receptors at which predicted concentrations due to emissions from the plant are predicted to equal 
or exceed the SIL. 

If the predicted concentrations are less than the SMCs, the plant will be exempt from the requirements to 
conduct pre or post construction monitoring under the PSD program. The statistical form of the modeled 
concentration is based on a 5-year National Weather Service met data set. 
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Tables 5-4a and 5-4b provides a summary of model predicted ambient air concentrations due to the plant 

and applicable SILs and SMCs. The statistical form of the modeled concentrations indicated in the 

footnotes of the table is based on a 5-year National Weather Service met data set. The predicted 

concentrations are appropriate for comparison with the SILs and SMCs. 

The plant is predicted to contribute significantly to ambient air quality impacts for 24-hour and annual 

average PM1o. 24-hour and annual average PM2s, annual average, 1-hour, 3-hour and 24-hour S02, and 

1-hour and annual average N02. The SIA distance for these criteria pollutants and averaging periods is 

provided in Tables 5-4a through 5-4d. Multisource impact analyses for each of these air pollutants to 

demonstrate compliance with the corresponding NAAQS is currently underway and will be provided to 

MDEQ as an addendum to this application under separate cover. The plant was predicted to result in 

predicted concentrations of emissions of CO below the 1-hour and 8-hour SILs, thus no multisource 

modeling analysis was required. The proposed plant will be below the corresponding NAAQS for 

emissions of CO. 

5.8 Air Quality Monitoring 

In addition to the requirement to conduct an air quality impact analysis, the PSD requirements also 

stipulate that an analysis be performed to assess ambient air quality for a pollutant in any area that the 

emission of that pollutant would affect. 

To assess the ambient air quality from the proposed plant, an air quality impact assessment is typically 

performed and the predicted impacts are compared to the Significant Monitoring Concentration (SMC). 

However, for emissions of VOC, no SMC has been developed by USEPA. 

If modeled concentrations are below the SMCs, then the requirement for pre- and post-construction 

monitoring is typically waived. Table 5-4b provides a comparison of the maximum predicted PM10, PM2.5, 

N02, S02, and CO concentrations, respectively, due to emissions from the proposed plant with the SMCs. 

Predicted PM10 and PM2.s concentrations are above the SMCs, and predicted N02, CO and S02 

concentrations are below the SMCs. 

Based on past discussions with MDEQ, it was concluded that sufficient ambient monitoring has been 

performed throughout the state of Mississippi and that the requirement to conduct any preconstruction or 

post construction monitoring for emissions of PM10, PM2.5, N02, CO and S02 will not be required by 

MDEQ. Thus, the requirement to conduct ambient monitoring is being waived by MDEQ. 

5.9 PSD Class II Increment Compliance Demonstration 

The PM10, PM2.5, S02 and N02 PSD Class II increment compliance demonstrations did not require 

preparation of a multisource air modeling inventory because the MS Silicon project sources are the only 

PSD increment consuming source for these regulated air pollutants, being the first major source of these 

air pollutants to go through PSD review in the area since the increment was established. The results of 

the air dispersion modeling, which indicates that the MS Silicon plant will be in compliance with the PSD 

Class II increments, are provided in Table 5-4c. 
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5.10 NAAQS Compliance Demonstration 
As mentioned in the introduction provided in Section 5.0, a multisource NAAQS analysis is currently 
ongoing. The results of that analysis will be provided to the MDEQ as an addendum to this application. It 
should be noted, as summarized in Table 5-4d, the proposed plant's emissions of regulated air pollutants 
will result in predicted concentrations below the NAAQS. As a result, the proposed plant will not cause an 
impact to human health and welfare. 
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Section 6: Additional Impact Analysis 

The potential impact of the proposed silicon manufacturing plant's air pollutant emissions associated with 

construction and related growth are presented in this section. Assessment of the proposed plant's impact 

on soil, vegetation, and visibility are also presented in this section. A qualitative approach to these 

analyses was necessary for those areas in which analytical techniques are not well established. 

6.1 Construction and Growth Impacts 

The project being proposed by MS Silicon will have minimal effect on construction and growth impacts. 

During the construction phase, MS Silicon will employ various techniques to minimize the potential impact 

on the surrounding environment. The primary focus will be to reduce the formation of fugitive type 

particulates that may be generated during the construction phase. 

The construction and operation of the proposed silicon manufacturing plant should not result in any 

noticeable residential growth in the area. Commercial growth is anticipated to occur at a gradual rate in 

the future. However, this growth will not be directly associated with the proposed plant in Tishomingo 

County. 

6.2 Impact on Soil and Vegetation 

The secondary NAAQS are intended to provide public welfare protection, including protection against 

decreased visibility and damage to animals, crops, vegetation, and buildings from adverse effects of 

airborne pollutants. This protection extends to agricultural soil. As demonstrated in Section 5, predicted 

concentrations of PM10, PM2.5, N02, CO and S02 resulting from the proposed plant will not cause or 

contribute to a violation of the NAAQS. Since the secondary NAAQS were established to protect human 

welfare, no significant adverse impacts on soil are anticipated due to the proposed plant in Tishomingo 

County. 

The effects of gaseous air pollutants on vegetation may be classified into three rather broad categories: 

acute, chronic, and long-term. Acute effects are those that result from relatively short (less than 1 month) 

exposures to high concentrations of pollutants. Chronic effects occur when organisms are exposed for 

months or even years to certain threshold levels of pollutants. Long-term effects include abnormal 

changes in ecosystems and subtle physiological alterations in organisms. Acute and chronic effects are 

caused by the gaseous pollutant acting directly on the organism, whereas long-term effects may be 

indirectly caused by secondary agents such as changes in soil pH. 

N02 may affect vegetation either by direct contact of N02 with the leaf surface or by solution in water 

drops, becoming nitric acid. Acute and chronic threshold injury levels for N02 are much higher than those 

for S02. 
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The maximum predicted N02 ambient concentrations due to the proposed silicon manufacturing plant are below the ambient air quality standards, which are designed to protect public health and welfare from any known or adverse effect of air pollutants, including effects on vegetation. 

6.3 Analysis of Endangered Species 
Potential emissions of regulated criteria pollutants associated with the proposed plant are presented in Section 2.0 of this PSD air permit application. An air quality impact analysis was performed for emissions of PM10, PM2.5, N02, CO and S02. As shown in Section 5.0, emissions of PM10, PM2.s. N02, CO and S02 from the proposed plant will result in potential impacts below the NAAQS that protect human health and welfare. 

MS Silicon's facility will be located in Tishomingo County, Mississippi. It is possible there may be endangered species located in Tishomingo County. However, as stated above, air emissions resulting from the proposed plant result in model predicted concentrations below the NAAQS. Therefore, these emissions are not expected to have a significant impact on endangered species which may be present in the county. In addition, maximum impacts from the proposed plant are in the immediate vicinity of the plant and it is unlikely due to the location of the proposed plant that endangered species would reside in these maximum impact areas. Table 6-1a presents the U.S. Fish & Wildlife Service's listing of threatened and endangered species in the State of Mississippi and Table 6-1b presents the list of threatened and endangered species in Tishomingo County. 

6.4 Additional Air Quality Impact Analyses 
As stipulated in the PSD regulations (40 CFR 52.21(o)) analysis of the impairment that would occur as a result of the proposed silicon manufacturing plant must be conducted. A discussion on this analysis as it relates to the proposed plant is provided below. 

6.4.1 Impact on Visibility (Regional Haze Analysis) 
As stated previously, the proposed plant will trigger applicability of the PSD regulations. One of the components of the PSD regulations includes the special protection of air quality and air quality related values (AQRV) at potentially affected nearby Class I areas. Assessment of the potential impact to visibility (regional haze analysis) is required if the source is located within 300 km of a Class I area. An evaluation may also be requested if the source's emissions are of sufficient size. 
The nearest Class I area to the proposed plant site is identified below: 

ApproJdM8te Distance 
State Class I Area . : (Projact Sltete Class I ... ) 

(km) 
Sipsey Wilderness Area Alabama 100 
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Figure 6-1 presents the location of the proposed plant in Tishomingo County, Mississippi in relation to the 

Sipsey Wilderness Class I Area in northern Alabama. 

The largest source of regulated air pollutants will occur from the plant's SAFs. As mentioned previously, 

the SAFs will be installed in phases and will be designed with a baghouse to minimize PM10/PM2.5 

emissions prior to the associated exhaust gases exiting a 300 foot stack. Predicted concentrations of 

PM, N02 and S02 significantly drop with downwind distance from this plant. All other potential emission 

sources have been shown to result in their maximum concentrations at the property fence line or within 

one (1) kilometer of the proposed plant based on the configuration of the plant and being located east of 

the proposed plant site (not downwind of the plant based on the area's predominant wind flow south to 

north, and southwest to northeast), the proposed plant should have no effect on visibility impairment or 

resulting concentrations above the Class I increments. 

The USDA Forest Service has requested that an AQRV Modeling Analysis for Sipsey Wilderness 

be included in the PSD permit application. The results of this analysis will be submitted as an 

addendum to this application upon completion. 
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Section 7: Suggested Permit Structure 

Refer to the following tables for suggested permit language: 

• Table 7-1- Proposed Permit Conditions- Part II- Emission Point Descriptions; 

• Table 7-2- Proposed Permit Conditions- Part Ill- Emission Point Specific Limitations and 
Standards; 

• Table 7-3- Proposed Permit Conditions- Part IV- Emission Point Specific Compliance I 
Performance Requirements; and 

• Table 7-4- Proposed Permit Conditions- Part V- Emission Point Specific Recordkeeping I 
Reporting Requirements 
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Section 8: MDEQ Application Forms 

Included in this Section are the relevant application forms that are required to accompany a request for a 

construction permit. The follow forms are provided in Appendix A: 

• General Form; 

• Additional Information Required for Applications, Existing Source Operating Permits, and for 

Approval to Construct; 

• Emission Summary Section - Part I Stack Parameters; 

• Emission Summary Section - Part II Regulated Air Pollutant Emission Rates; 

• Emission Summary Section - Part Ill Regulated Hazardous Air Pollutant Emission Rates; 

• Application Summary Section; 

• Fuel Burning Equipment; 

• Manufacturing Process Operations; 

• Tank Summary; and 

• L4 - Air Pollution Control Devices- Bag house. 

For purpose of streamlining the application, the forms make reference to tables within the application that 

provide the required information. 
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Appendix A - MDEQ Application Forms 

The follow forms are provided in Appendix A: 

• General Form; 
• Additional Information Required for Applications, Existing Source Operating Permits, and for 

Approval to Construct; 
• Emission Summary Section - Part I Stack Parameters; 
• Emission Summary Section - Part II Regulated Air Pollutant Emission Rates; 
• Emission Summary Section- Part Ill Regulated Hazardous Air Pollutant Emission Rates; 
• Application Summary Section; 
• Fuel Burning Equipment; 
• Manufacturing Process Operations; 
• Tank Summary; and 
• L4 -Air Pollution Control Devices- Bag house. 

For purpose of streamlining the application, the forms make reference to tables within the application that 
provide the required information. 
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Appendix B - Air Quality Impact Evaluation -

AERMOD Output Files - CO 

Air Quality Impact Evaluation - AERMOD Output Files 

Pollutant- CO 

Years- 2007 through 2011 
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Appendix B - Air Quality Impact Evaluation - AERMOD Output Files- N02 

Air Quality Impact Evaluation - AERMOD Output Files 

Pollutant - N02 

Years- 2007 through 2011 
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Appendix B - Air Quality Impact Evaluation - AERMOD Output 
Files- PM10 

Air Quality Impact Evaluation - AERMOD Output Files 

Pollutant- PM1o 

Years- 2007 through 2011 
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Appendix B - Air Quality Impact Evaluation - AERMOD Output 
Files - PM2 .5 

Air Quality Impact Evaluation - AERMOD Output Files 

Pollutant- PM2.s 

Years- 2007 through 2011 
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Appendix B - Air Quality Impact Evaluation - AERMOD Output 
Files- S02 

Air Quality Impact Evaluation - AERMOD Output Files 

Pollu.tant - S02 

Years- 2007 through 2011 
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AA-403 

AA-404 

(1) Diesel-Fired Emergency Generator 

Notes: 

BGS 

BGS 

BGS 

BG1, BG2, 

BG3, BG4 

Table 2-1 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Baghouse 

Bag house 

Baghouse 

Bag house 

List of Emission Sources 

PM/PM1o/PM25 

PM/PM1o/PM 2.5 

PM/PM1o/PM25 

PM/PM1o/PM2.5 

PM/PM10/PM2.5 

PM/PM 1ofPM 25 

PM/PM 1o/PM25 

PM/PM 1o/PM25 

PM/PMu,/PMz.s 

PM/PM1ofPM25 

NO .. CO, 502, VOC, 

PM/PM1o/PM2.5, 
ST-SAFBG1 thru 

ST-SAFBG4 

Storage and Conveyance- Fugitive 

Storage and Conveyance - Fugitive 

Storage and Conveyance- Fugitive 

Storage and Conveyance - Fugitive 

Storage and Conveyance- Fugitive 

Storage and Conveyance- Fugitive 

Storage and Conveyance - Fugitive 

Storage and Conveyance- Fugitive 

Generator- Point 

*Operations with no specific add-on control devices listed will utilize best management and operational practices to minimize excessive regulated air pollutant emission rates. 
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Table 2-4 

Table 2-4a 

Table 2-4 

Table 2-4a 

Table 2-4b 

Table 2-4 

Table 2-4a 

Table 2-4 

Table 2-5 

Tables 2-7a, 2-7b & 2-7c 

Tables 2-2a, 2-2b, 

2-2c & 2-2d 

Table 2-2e 

Tables 2-3a, 2-3b & 2-3c 

Table 2-6 

Table 2-6a 

Table 2-4c and 2-7d 

Table 2-4d 

Tables 2-8 and 2-Sa 
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Point Sources 

AA-201 

BGS* 

BG6** 

Notes: 

Four (4) Submerged Arc 
Furnaces with Baghouse 

Control Device 

Raw Material Baghouse 

Product Refinement & 
Handling Baghouse 

*Emission units AA-101a, AA-102a, AA-103a exhaust to this baghouse 

••Emission unit AA-301 exhauast to this baghouse 
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Table 2-la 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Emission Source and Stack Information 
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Example Calculations 

Maximum Hours per Year= 

Baghouse scf/min = 
Baghouse adm/min= 

8,760 
81,481 
125,000 

Emissions (lbslhr) =Emission Factor (lblton Si) • Maximum Throughput (tonslhr) 

Emissions(tonslyear) =PM Emissions (lbslhr) • Maximum Hours per Year I 2000 

PMIPM 11JPM 2 5 Emissions (lbslhr) =Emission Factor (grlscf) • Baghouse Flow Rate (dsdlmin) • 60 I 7000 

PMIPM 1o/PM 2.s Emissions(tonslyear) =PM Emissions (lbslhr) • Maximum Hours per Year I 2000 

Notes: 

*Potential emissions of non-criteria air pollutants were based on the assumption that the combustion 

components of coal and wood would also occur during the operation of the arc furnace 

••conversion of S02 to H2S04 assumed to be negligible 
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Table 2-2a 

Mississippi Silicon,LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Submerged Arc Furnace (SAF) (Criteria Air Pollutants) 

Emission Factor Notes: 

Emission factors based on engineering estimates or vendor guarantee. 

1) PMIPM 101'PM 2.s based on vendor emissions data for proposed baghouse control device 

2) NOx, 502, VOC, CO and 502 based on engineering estimate 
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Table 2-2b 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
Potential Emissions of Regulated Air Pollutants from Submerged Arc Furnace (SAF) (Greenhouse Gases) 

3.4 26,280 23,840.81 60% 15,768.00 

7.0 53,191 48,253.81 20% 10,638.14 

7.0 53,191 48,253.81 1% 531.91 

0.1 876 794.69 5% 43.80 

Example Calculation 
C02 Emissions (tons/yr) =Annual Mass (tons/yr) • Carbon Content (Weight%) • (44/12) 

Calculation Method (GHG Rule Equation 0-S\: 
C02 = 44/12 • ((Coal) • (Ccoall +(Charcoal) • (Ccharcoall +(Wood) • (CWood) +(Quartz) • (CQuartz) +(Flux) • (CFiu~l +Electrode • (CEiectrodel -(Slag) • (Csla~tl- (R) • (CR)] 

Where: 

C02 =Annual C02 mass emissions from the EAF (metric tons). 
44/12 =Ratio of molecular weights, C02 to carbon. 
(Coal)= Annual mass of coal (if any) charged to the furnace (metric tons). 
(Ccoa1l =Carbon content of the direct reduced iron, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Charcoal)= Annual mass of charcoal charged to the furnace (metric tons). 
(Ccharcoa1l =Carbon content of the charcoal, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Wood) =Annual mass of wood charged to the furnace (metric tons). 
(Cwoodl =Carbon content of the wood, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Quartz)= Annual mass of quartz charged to the furnace (metric tons). 
(Cuuan~l =Carbon content of the quartz, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Flux) =Annual mass of flux materials (e.g., limestone, dolomite) charged to the furnace (metric tons). 
(CFiuxl =Carbon content of the flux materials, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Electrode)= Annual mass of carbon electrode consumed (metric tons). 
(CEiectrodel =Carbon content of the carbon electrode, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(Slag)= Annual mass of slag produced by the furnace (metric tons). 
(CSla11l =Carbon content of the slag, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 
(R) =Annual mass of air pollution control residue collected (metric tons). 
(CR) =Carbon content of the air pollution control residue, from the carbon analysis results (percent by weight, expressed as a decimal fraction). 

MS Silicon - Emission Estimates Final.xlsx, SAF- GHG 
8/14/2013 



Table2-2c 

Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Coal Combustion in Submerged Arc Furnaces 

(Hazardous Air Pollutants)**" 

Acmlein 
Antimony 

A"enic 

Benze_ne 

IBiohenyl 
I I 

(Bromoform 
C•dmium 

i li 

Chlor<>form 
Chromium 
lchr~sene 

~ 
Cumene -i I 

IEth'iL!Ienze""
IEthyl chloride 
(Ethylene dichloride 

(Fiuor•ne 
IHe>ane 

lisoohorone 

IM•n_..nese 
IMercur~ 
(Methyl Bromide 
I Methyl Chloride 
I Methyl Ethyl Ketone 

(Met;,yl, 
I Methyl tert-butyl Ether 
(Methylene Chloride 

INoohth•lene 
I Nickel 

(Phenol 

(Pyrene 
ISeleeLum 

I 
!Toluene 

.,1-' 
(Styrene 
(Xylen" 
(Vinyl ocetote 

{4) Submerged Arc Furnaces 

~ 

*Regulated under Section lll(b) for Clean Air Act 

Yes 
Yes 
Yes 

Ye, 
y., 
y., 
y., 

y., 
y., 
y., 

_fu 
y., 
y., 

y"' 
y., 
y., 
y., 

'.SOE-0 
. 70E-04 

'.9<&<>4 
.. 80E-05 
2.10E-
1.10E,<l4 

8.00E-08 
1.80E-08 

.. 10E-O 
.70E-08 

7.00E-04 
1.10E-05 
.70£-06 

'.30E-04 
3.'1QU>S 
5.10E-05 
.. 30E-04 

7.00£-06 

!.60£-04 
l.OOE
l.OOE-04 
5~6_ 

1.80E-05 
2.80£

~·.20£-05 
I.OOE-05 
. 20£-06 

9.~ 
6.70E-05 
6.10£-08 
I.BOE-04 

4.20E-04 
1,~04 

8.30£-05 
1.60E-04 
1.30E-04 
3.90E-04 

.70£-04 

3.50£,~5 

!.90£-04 
L.30E-05 
2.80£-04 

1.60£-05 
3.80E-
3.30£-
1.3~ 

4.30E-I 
2.40£
!.00~ 

!.SOE-05 
3.70E-OS 
1.60E-06 

105,120 

AP-42 Co•l 
AP-4; Co•l Combustion (9, l Ta>le ,1-13 

AP-42 Co•l >le . 

I 

~; I '~ 
AP-4; Co• >le .1-l 

AP-4; Co•l Combustion (9, I Table . 

A~; >(9, 
AP-4; Coal' Table . 

AP-4; Coal Combustion (9, I Table . 

·-42 Coal' 
AP-42 Coal' i Table .1-l 

AP-4; Co•l Combustion (9/ I Table . 

AP-4; Co• Combustion (9/ I Table 18 

AP-4; Co• i Table . 

AP-4; Coa Combustion (9/ I Table . 

AP-42 Coa Combustion 19/981 T•ble 

~· i 
AP-4; Coa Combustion (9/98}Table .1-18 

AP- ·2 Coal ' 
AP- Coal i 

AP-~ i c1-18 

AP-4 Coal om>ustion 98)Ta>le . 

AP- 2Coal• ' 
i 

AP-4 Coal' ' 
AP- Coal ' om >ustion (9/98~ 

AP-_4 Coal' i tf. c1-14 

AP-4 Coal' om>ustion (9/98}Ta>le . 

AP- Coal ~mbustion (9/98)Table . 

Coal• i 

~ i 

AP-4 Co•l · ~mbustlgn (9/98) T•ble c1-14 

AP-4; Co•l• o 

AP-4; Co• Com >ustion 98( T• 

AP-42 Co• 18 

~· i 
A~:; I i 

AP-4; Co•l Combustion ITa 

· AP-4; Co•l i 
AP-4; Co• I Combustion (9, I T•ble . 

AP- Co• 
I i 

APc1; I o(9,9ll)T•ble c1-14 

AP-4; Co• Combustion 19:981 T•ble 14 

AP-4; Co•l Com>ustion 98)T•ble . 

AP- Coal 18 

AP-1; I ' [9/9ll)Ta>le c1-14 

AP-4: Co•l Combustion '98IT.,Ie . 

AP- Coal 1-13 

~;I 

AP-4; Co• I Combustion 
AP- Co•l Combustion (9/ 

AH; I o(9L 
AP-4; Co•l Combustion (9/ 

AP- 1 Co• I Combustion (9/ 

AP-42 Coal 

(Toole . 14 

IT•ble -14 
lTabl"- c1-14 
IT•ble 14 
)T•ble . -14 

7.01E-06 
_b_44E~ 

'.84E-03 
2.06E-04 

1.48E-04 
!.89E-06 

~64~ 
•-lOE-06 

5.23E-01 
1.79E-02 
•. ~lE-06 

3.71E-01 
9.63E-03 
!.89E-04 
!.34E-05 
I.OOE-02 
1.36E-04 

'.OlE-04 
.79E-03 

9.63E-05 

_1->SE,l!!_ 
1.38E-06 
1.3BE-03 

6.60E-04 
3.85E-06 

..u··~ 5 .. 50£-04 
1.65E-05 

9.76E-06 

~21E-04 

8.39E-Ol 
'.9BE-03 
1.78E-03 

c14E,l!!_ 
.20E-03 

'.29E-03 
5.36E-03 
2.34E-03 
2.75E-04 
~81E-04_ 

3.99E-03 
.79E-04 

3.85E-03 
1.71E-05 
~20E-04_ 

5.23E-03 
4.54E-06 

5.91E-04 
3.30E-03 

_1,75£,M_ 
3.44E-04 
5.09E-04 
I.OSE-04 

Total (TPY)= 

••Emission factors taken from AP-42, Chapter 1- Coal Combustion (9/98) Table 1.1-13 "Emission Factors for Polynuclear Aromatic Hydrocarbons (PAH) from Controlled Coal 

Combustion", Table 1.1-14 "Emission Factors forVariousOrganicCompounds from Controlled Coal Combustion" and Table 1.1-18 "Emission Factors for Trace Metals from Controlled 

Coal Combustion" 

u•No data exfsts on potential HAP emissions involving submerged arc furnaces associated with the ferroalloy industrial sector. Since coal is being utilized, these factors were used to 

define the potential level of regulated HAPs from a submerged arc furnace. 

Individual HAP with the highest emission rate 

Example Calculations 

Estimated Uncontrolled Emissions (lbs/hr) =Emission Factor (lbs/ton) • Total Coal Throughput (tons/hr) 

Estimated Uncontrolled Emissions (tons/yr) =Emission Factor (lbs/ton) • Total Coal Throughput (tons/yr) I 2000 

MS Silicon- Emission Estimates Final.xlsx, SAF CoaiHAPs 

2.68E-05 

~-11!.. 
I.OOE-Ol 
7.88E-04 

9.46E-04 
l.lOE-05 
2.15E-02 
4.20E-06 
2.00E-06 
6.83E-02 
5.71!1'-06 
1.42E-06 

3.68E-02 
i.lOE-03 

8.94E-05 
3.84E-02 
2.05E-03 
2.68_J-Q3 
6.831-03 
3.681-04 
1.161-03 

5.261-06 
5.26E-03 
2.79E-04 

!.52E-03 
1.47E-05 

4.94E-03 

.lOE-03 
6.31E-05 
3.73E-05 

3.5~-03 

3.21E-06 
3.05E-02 
2.21E-02 

~-0'!_ 

8.41_E-03 
2.79E-Ol 
2.05E-02 
8.94E-03 
I.OSE-03 
~-0'!_ 

1.52E-02 
6.83E-04 
1.47E-02 
1.42E-04 

8.!~-04 
!.OOE-02 
.73E-05 

.26~-03 

.26E-02 
L.OSE-03 
L.31E-03 
l.94E-03 
3.99E-04 

0.70 
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~ 

'"Regulated under Section 112(b) for Clean Air Act 

Table2-2d 
Mississippi Silicon, LLC 

Proposed SHicon Manufactur'~ng Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Wood Combustion in Submerged Arc Furnaces 
(Hazardous Air Pollutants)••• 

MMBtu/hr 

MMBtu/yr 

Total (TPY)= 

.,.Emission factors taken from AP-42, Chapter 1- Wood Residue Combustion (9/03) Table 1.6-3 "Emission Factors for Speciated Organic Compounds, TOC, VOC, Nitrous Oxide, and Carbon Dioxide from Wood Residue Combustion" 

•••No data exists on potenttal HAP emissions involving submerged arc furnaces associated with the ferroalloy industrial sector. Since coal is being utilized, these factors were used to define the potential level of regulated HAPs from a submerged arc furnace. 

'------------'"'Individual HAP with the highest em1ssion rate 

Example Calculations 
Estimated Uncontrolled Emissions (lbs/hr)"' Emtssion Factor (lbs/MMBtu) • Heat Input Rate (MMBtu/hr) 
Estimated Uncontrolled Emissions (tons/yr)"' Emission Factor (lbs/MMBtu) • Heat Input Rate (MMBtu/yr) /2000 

MS Silicon - Emission Estimates Final.xlsx, SAF WoodHAPs 
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Example Calculations 

Table 2-2e 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Regulated Air Pollutant Emissions from the Casting Frames (Criteria Air Pollutants) 

Estimated Emissions (lbs/hr) =Maximum Throughput (tons/hr) • Emission Factor (lb/ton) • (1- Adjustment Factor) 

Estimated Emissions (tons/yr) = Maximum Throughput (tons/yr) • Emission Factor (lb/ton) I 2000 • (1- Adjustment Factor) 

Note: 

(a) Reflects maximum amount of liquid silicon to pass through this operation and assumes four casting frames. Primary source of PM is estimated at the initial point of liquid silicon loading f 

the ladles to the casting frames. 

(b) Emission factor based on National Pollutant Inventory- Emission Estimation Technique Manual for Iron and Steel Production. First published in September 1999. (Environment Australia 

Table 10- Emission Factors for Steel Teeming and Casting Operations. 

(c) Adjustment factor to account for this being an indoor emission source. Potential emissions of PM/PM10/PM2.5 are anticipated to be minimal, however this estimation method was utili; 

account for these potential emissions 

MS Silicon - Emission Estimates Final.xlsx, Casting Frames 



Table 2-3a 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Natural Gas Combustion {Manufacturing · ladle Pre· Heaters} 
(Criteria Air Pollutants) 

Maximum Hours per Year- Natural Gas = 8,760 hours/year 

Natural Gas Combustion Emission Factors 

•Emission factors from AP-42, Chapter 1 - External Combustion Sources. 
*Factors for NO, and CO taken from Table 1.4-1- Emission Factors for Nitrogen Oxides (NOx) and Carbon Monoxide (CO) from Natural Gas Combustion. Small Boilers(< 100)- Uncontrolled. 
*Factors for VOC, so, and Pb taken from Table 1.4-2- Emission Factors for Criteria Pollutants and Greenhouse Gases from Natural Gas Combustion. Emission factor of 0.52 lb/MMscf (0.0005 
lbs/MMBtu) for PM/PM10/PM,.5 is based on EPA's PM25 natural gas combustion study (2010). All PM (total, condensable, and filterable) is assumed to be less than 1.0 micrometer in 
diameter. Therefore, the PM emission factors may be used to estimate PM10 and PM2 .5 . 

**To convert lbs/MMcf to lbs/MMBtu, the lbs/MMcf emission factors were divided by 1,020. 

Example Calculations 
Estimated Uncontrolled Emissions (lbs/hr) =Heat Input Rate (lbs/MMBtu) • Emission Factor (lbs/MMBtu) 
Estimated Uncontrolled Emissions (tons/yr) =Estimated Uncontrolled Emissions (lbs/hr) • Hours of Operation (hrs/yr) I 2000 

MS Silicon - Emission Estimates Final.xlsx, Natural Gas Combustion 



Table 2-3b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville. MS 

Potential Emissions of Regulated Air Pollutants from Natural Gas Combustion (Manufacturing- Ladle Pre-Heaters) 

(Hazardous Air Pollutants) 

Total (TPY)= 

Notes: 

*Regulated under Section 112(b) for Clean Air Act 

**Emission factors taken from AP-42, Chapter 1- External Combustion Sources, Table 1.4-3- Emission Factors for Speciated Organic Compounds from Natural Gas Combustion and 

Table 1.4-4- Emission Factors for Metals from Natural Gas Combustion 

'----------------'=Individual HAP with the highest emission rate 

Example Calculations 
Estimated Uncontrolled Emissions (lbs/hr) =Emission Factor (lbs/MMBtu) • Heat Input Rate (MMBtu/hr) 

Estimated Uncontrolled Emissions (tons/yr) = Estimated Uncontrolled Emissions (lbs/hr) • Hours of Operation /2000 

MS Silicon - Emission Estimates Final.xlsx, Natural Gas Comb HAPs 



Notes: 

Table 2-3c 
Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Natural Gas Combustion- Silicon Purification Process (Greenhouse Gases) 

a) Default values for natural gas were obtained from the EPA Greenhouse Gas Reporting Rule (10/30/2009) Tables C-1 and C-2. Table C-1- Default C02 
Emission Factors and High Heat Values for Various Types of Fuel. Table C-2- Default CH4 and N20 Emission Factors for Various Types of Fuel. 

b) Please convert any custom values to the specified default units. 

Color Key: 
J L _____ ....... Joptional Data (Provide if Available). Default emisSion factors are used unless operational data/factors are provided. 

Notes: 
a) The default HHV value from Table C-1 of the EPA Greenhouse Gas Reporting Rule is substituted when no actual HHV data 
from fuel sampling is available. Use of the default HHV value constitutes the Tier 1 calculation method while use of HHV values 
obtained from fuel sampling constitutes Tier 2. 
b) Emission factors (EF) for natural gas were obtained from Tables C-1 and C-2 of the EPA Greenhouse Gas Reporting Rule (40 
CFR 98). Table C-1- Default C02 Emission Factors and High Heat Values for Various Types of Fuel. Table C-2- Default CH4 and 
N20 Emission Factors for Various Types of Fuel. 
c) Global warming potentials (GWP) were obtained from Table A-1 of the EPA Greenhouse Gas Reporting Rule (40 CFR 98). 

Example Calculations 
Estimated GHG Emissions (metric tons)= Fuel Use (MMBtu/yr) • Emission Factor (kg/MMBtu) • High Heat Value (MMBtu/sd) • 0.001 
Estimated GHG Emissions (metric tons C02e) =Estimated GHG Emissions (metric tons) • Global Warming Potential (kg C02e/kg) 
Estimated GHG Emissions (tons C02e) =Estimated GHG Emissions (metric tons C02e) • 1.10231 

MS Silicon - Emission Estimates Final.xlsx, GHG - Nat Gas 



MS Silicon - Emission EstimatH Final.xiSJ( Ma!Handlmg 

Cllcutfilon Method: 

Emlsslonfactor,EF(flb1/tonl~k*(00032)"(U/Sl 1 '/IM/2110 

k=PartideSizeMultlpher 
U ~ Mean Wmd Speed {mph (miles per hour)) 

M ~ M01sture Content of Matenal {%) 
Calculation Method Obtained ~rom AP-42 Chapter 13 2 4 Equation 1 

PartideSizeMultipliersObtainedFromAP-42Chapter132.4 

UncontrolledAirEmiSSIOns,Q{tons/year)~T{tons/year)"EF([Ibj/ton]/(20001b/too) 

Q~UncontrolledAirPollutantEmiSSionRate 

T=CoaiThroughput 

Controlled Air Em•ssions, Qc (too/year)~ Qu (ton/year) • ( 1 -C) 

Q.,=ControlledAirPollutantEmiSSionRate 

Table2-4 

Miss1ssippiSilicon,LLC 

Propo'll!dSilitonManufiiCturingPiant 

BurnSYIIIe,MS 

PotenMIEm1SSionsofRegulatedA1rPollutant5fr011\RawMaterlaiReceiVIng,Handllng,andStor3fle(CriteriaAirPollutants) 

Siimpi•CIIculatlons: 

EF= 0001IIH!mltted/ton-throughput~0.74°0.0032"(68/5JAU/{48/2]A14 

a.,= 0.01 ton~year ~ 0.05 tons/year x{l· 90%) {RaiiCarBottomUnloadedtoHopper) 

N01•s: 
a) W1nd speed data obtained from National Climati<: Data Center {NCOC) average wmd speed for Tupelo, MISSiSSippi 

b)Moisturecootentofcoaltypocaltvrangesfr011\28-20%(AP-42Table1324·1) 

c) Control effic1ency of90% u'lf!d to con'lf!rvat1velv estimate potential emissions due to covers and enclosures on conveyOfs 

d)calculatioomethodba'll!donAP-42Section13.2.4"AggregateHandlingandStorageP1Ie5" Thecalculallonmethodwasutililedsinceit 

coversthefollown·llra~esofsourceconditions:s,ltcontentpercent(044·19~moisturecontentpercent(0.2S-4.8)andWindspeed(1.3-lS 

mph). Typical solt and moisture contenh hall!! been Identified for the following. crushed limestone (1.3-1.9% silt, 0.3-1.1% mOisture), coat (3.4-

16% s1lt, 2.8-20% moisture), wood (35% moisture). charcoal {S.o-10.0% moisture). Charcoal moisture content taken from the Food and 

AgricultureOrgamzatlonoftheUnotedNatlons·"SimpleTechnologoesforCharcoatMaking" 

e) PM/PM10/PM2 5 emissoon estimates increased by a factor of three (3) to account for future variations in the material handling operationS 

f)Materialfeedsilorepresentsthematenaldaybins 



Table 2-4a 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Raw Material Receiving, Handling, and Storage (Criteria Air Pollutants) - Baghouses 

Calculation Method: 
Controlled Emissions (lbs/hr) = Flow (adm) * Emission Factor (gr/sd) • 60 min/hr • llb/7000 gr 
Controlled Emissions (tons/year)= Controlled Emissions (lbs/hr) • Operating Time (hr/yr) I 2000 lb/ton 

Notes: 
*Majority of potential PM/PM1o/PM2.s emissions will be captured and controlled by a baghouse. Uncontrolled emissions have been identified as a fugitive source. 

**Number of baghouses may vary, however the total flow volume should reflect all discharge points to the baghouse(s) for Phase I and ll. 

***Emission factors for baghouse based on manufacturer's specifications. 

MS Silicon - Emission Estimates Final.xlsx, Mat Handling - Baghouse 



Hours of Operation 

Maximum Hours of Operation/Year= 2080 

Control Efficiency•• = 90% 

Maximum Wood Throughout 

Equipment Capacity (yd3 /hr) = 600 

Density of Wood Chips (I b/yd3
) = 648 

Maximum Wood Throughput (lb/hr) = 388,800 

Maximum Wood Throughput (tons/hr) = 194.4 

Example Calculations 

Table 2-4b 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Wood Chipper 

Controlled Emissions (lbs/hr) =Maximum Wood Throughput (tons/hr) • Emission Factor (lb/ton chipped) • (1- control efficiency) 

Controlled Emissions (tons/year)= Controlled Emissions (lbs/hr) • Operating Time (hr/yr) I 2000 lb/ton 

Notes: 

*PM emission factor based on Idaho Department of Environmental Quality factor for similar source (wood deparking) as referenced in Idaho air permit number 4051-00. Assumed that PM 10 

emissions are 10% of PM emissions based on North Carolina Department of Environment and Natural Resources study "Estimating Emissions from Generation and Combustion of "Waste" Wood 

DRAFT" {July 15, 1998), which indicated that PM 10 generated during milling and sawing is at most 10% of PM. Assumed that PM 2_5 emissions are equal to PM10 emissions. 

*"'Control efficiency of 90% based on enclosure of chipping area. 

MS Silicon - Emission Estimates Final.xlsx, Wood Chipper 



Slag Crushing 5.4E-03 

Slag Screening 2.5E-02 

3.0E-03 

Notes: 

Table 2-4c 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Slag Handling 

2.4E-03 2.4E-03 3.00E-02 1.33E-02 1.33E-02 

8.7E-03 8.7E-03 1.39E-01 4.84E-02 4.84E-02 

1.1E-03 l.lE-03 1.67E-02 6.12E-03 6.12E-03 

99.0% 

99.0% 

99.0% 

*AP-42 11.19.2-2 Emission Factors for Crushed Stone Processing Operations (Tertiary Crushing, Screening and Conveyor Transfer Point 
**Slag Handled is based on four (4) Submerged Arc Furnaces and approximately 60 kg/hr (132 lbs/hr) of slag 
***Slag will be processed as needed in the finished product processing area, this process incorporates a fabric filter baghouse. 

Slag Handled 

(tons/year)** = 

Example Calculations 

11,124 Pounds per Ton = 2000 

Estimated Uncontrolled Emissions (tons/yr) = Emission Factor (lb-emitted/ton-throughput) * Slag (tons/year) 1 2000 
Estimated Controlled Emissions (tons/yr) = Uncontrolled Emissions (tons/year) * (1 - Control Efficiency) 

MS Silicon - Emission Estimates Final.xlsx, Slag Handling 



Table 2-4d 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Silica Fume Silos 

Silica Fume Silo - AA-404 

Silica Fume Silo #1 

Silica Fume Silo #2 

Silica Fume Silo #3 

Grains per Pound = 7,000 

Hours per Year= 8,760 

Minutes per Hour = 60 

Example Calculations 

100 

100 

100 

0.01 0.009 0.038 

0.01 0.009 0.038 

0.01 0.009 0.038 

Estimated Uncontrolled Emissions (lbs/hr) = Maximum Flow Rate (dscfm) * Emission Factor (gr/dscf) * 60 I 7000 

Estimated Uncontrolled Emissions (tons/yr) = Estimated Uncontrolled Emissions (lbs/hr) x Hours of 

PM/PM10/PM2.5 Emissions (lbs/hr) = 100 dscfm * 0.01 gr/dscfm * 60 I 7000 = 0.011bs/hr 

PM/PM10/PM2.5 Emissions (tons/year)= 0.011bs/hr * 8,760 hours I 2000 lbs = 0.04 tons/year 

MS Silicon - Emission Estimates Final.xlsx, Silica Fume Silo 



Table 2-5 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
Potential Emissions of Regulated Air Pollutants- Management of Outdoor Storage Areas (Criteria Air Pollutants) 

Controlled Emi. 

PM PM1 

99.0% 1.3 0.3 

on Wood Storage Areas 
2.0 35 2 8760 1.77 0.27 0.04 99.0% 0.04 o.o: 

on Quartz Storage Areas 
0.1 0.2 2 8760 40.08 4.20 0.88 99.0% 0.8 0.1 

Notes: 

a) Material silt content for coal taken from Western Regional Air Partnership's (WRAP) Fugitive Dust Handbook. Silt content for quartz was not readily availble and was ass' 
based on previous experience with emission calculations for wood storage piles. 
b) Moisture content of coal and quartz (assumed to be the same as limestone) taken from Western Regional Air Partnership's (WRAP) Fugitive Dust Handbook. Moisture cc 
experience with emission calculations for wood storage piles. 
c) Potential emissions of hazardous air pollutants assumed to be negligible. 
d) Control efficiency of 99% assumed based on use of best management practices (i.e., dust minimization techniques including as needed water spray application and parti; 

Calculation Method: 

EFPM (lblhrldozer) = ( 78.4 • (s)'·') I ( (M)u) -- AP-42 Table 11.9-1 (Bulldozing- Coal and Overburden) 
EFPMlO (lblhrldozer) = ( 0.75 • 18.6 • (s)1.s) I ( (M)1.4

) -- AP-42 Table 11.9-1 (Bulldozing- Coal and Overburden) 
EFPM>.s (lblhrldozer) = ( 0.022 • 78.4 • (s)u) I ( (M)u) -- AP-42 Table 11.9-1 (Bulldozing- Coal and Overburden) 
Short-term PTE= EF * n 
long-term PTE = EF • n • t 

Example Calculations: 
PM10: EF = ( 0.75 * 18.6 * 4.6"1.5) I ( 4.8"1.4) = 15.311b-PM10ihrldozer 
PM10: Controlled Emissions (lbslhr) = 15.311b-PM10ihrldozer • 2 dozers= 0.311blhr 
PM10: Controlled Emissions (tonslyr) = 0.3 lblhr • 8760 hours I (2000 lblton) = 1.34 tonslyr 

MS Silicon - Emission Estimates Final.xlsx Bulldozing 



Table 2-6 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants Due to Vehicle Traffic on Gravel Roads- In Plant Only (Criteria Air Pollutants) 

Notes: 
(a) Emission estimate accounts for best management practices which are to be utilized to minimize the potential for fugitive dust emissions. 

{b) Road dust emissions from the material handling equipment in the storage yard are expected to be inconsequential due to the low operating speed of the equipment. 

(c) Potential emissions of hazardous air pollutants assumed to be negligible. 

(d) Number of trips per day and number of trips per year based on Information Request dated May 29, 2013 (Rev. 1). Number of trips includes both Phase I and Phase II 

Calculation Method: 

Estimate vehicle miles traveled (VMT) annually 

Annual VMT (miles)= Number ofTrips per Day x 365 days/year x Miles/trip 

Determine Emission Factor; AP-42, Section 13.2.2 - Unpaved Roads 

E = k*(s/12)' • (W/3)' • (N- P)/N 

Where: 

E= Particulate Matter Emission Factor 

s- Road Surface Silt Loading 

W =Average Vehicle Weight (tons) 

P = Number of "wet" days during an averaging period 

N =number of days in averaging period 

VMT =vehicle miles traveled 

Estimate Emissions, 
PTE= Annual VMT • E • (100- C)/100 

k = Particle Size Facto 

a= constan 

b =cons tan 

r 
t 
t 

varies 

8.4 

30 

lb/VMT 
%(Mean silt content from AP-42 Table 13.2.2-1 for "Haul road to/from pit") 

110 (AP-42 Figure 13.2.2-1) 

365 

varies by operation 

PM PM,o PM.., 

4.9 1.5 0.15 

0.7 0.9 0.9 

0.45 0.45 0.4S 

C =Control efficiency.._l ___ 9::;:5:_ __ _.1% 

MS Silicon - Emission Estimates Final.xlsx GraveiTraffic 



Particle size multplier: PM10/PM = 2S%(al 
Notes: 

Table 2-6a 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Potential Emissions of Regulated Air Pollutants Due to Vehicles Transporting Raw Materials (Criteria Air Pollutants) 

1.14 4993 12 4380 0.24 0.06 0.06 

(a) Emission factor based on National Pollutant Inventory- Emission Estimation Technique Manual for Iron and Steel Production. First published in September 1999. (Environment Australia). Table 11- Emission Factors for Dust Generation Associated· 
light/Heavy Vehicle Mix) 

(b) Assume one (1) trip takes one (1) hour and assume trips occur 36S days/year 
(c) Controlled emission estimate based on futgitive dust control plant to minimize PM emissions including sweeping and watering as needed. 

Example Calculation 
Emissions (lbs/hr) =Emission Factor (lb/vehicle mile travelled)* Miles/Trip* Number of Trips (trips/hour} 
Emissions (tons/year}= Emission Factor (lb/vehicle mile travelled}* Miles/Year/ 2000 

MS Silicon - Emission Estimates Final.xlsx Raw Material Transport 



Table 2-7a 

Mississippi Silicon, LLC. 

Proposed Silicon Manufacturing Plant 

Potential Emissions of Regulated Air Pollutants Due to Wind Erosion on Outdoor Coal Storage Areas- AA-106 (Criteria Air Pollutants) 

Total Annual Erosion Potential 

Notes: 

a) Threshold friction velocity based on AP-42 Table 13.2.5-2 value for an "uncrusted coal pile". 

b) Assumed control efficiency of 50% based on fugitive dust control plant including best management practices. 

(c) Disturbances with Erosion Potential of zero (threshold friction velocity was not exceeded) are not shown in table. 

d) Fastest mile wind speed data obtained from hourly National Climatic Data Center (NCDC) Quality Controlled Local Climatological Data {QCLCD) for 

Columbus, Mississippi for the year 2010. Hourly average wind speed was multiplied by a factor of 1.5 to estimate 5-second wind speed, according to the 

Durst curve for converting wind speeds. 

Calculation Method & Sample Calculations (Based on AP-42 Chapter 13.2.5- Industrial Wind Erosion): 

u\0.; = u\.; (ln(l0/0.005) / ln{z/0.005)) 

u •; = 0.0053 u \o,; 

P; =58 (u*;- u,*)
2 + 25 (u*;- u,*), for u*; > u,* 

P; = 0, for u*; s u,* 

R; = k P; A 

R = S; R; 

R,=R{l-C) 

where: 

R; = 0 tons= 1 • 0 g/m2 * 9135 m2 I (453.59 g/lb) I (2000 lblton) 

R = sum of all R; 

R, = 4.94 tons/year= 9.87 tons/year x ( 1 - 50%) 

u\0,; =fastest mile wind speed for the i'th disturbance normalized to 10-m anemometer height 

u ·,,;=fastest mile wind speed for the i'th disturbance measured at anemometer with height of z meters 

u*; =friction velocity for the i'th disturbance 

u,* =threshold friction velocity 

P; = erosion potential for the i'th disturbance 

R; =emission rate for the i'th disturbance 

k = particle size multiplier 
R =total uncontrolled annual emission rate 
C =control efficiency(%) 

R, = controlled emission rate 

MS Silicon - Emission Estimates Final.xlsx Wind Erosion - Coal 

Storage Pile Surface Area Calculation: 

Diameter, D (ft) = 250 

Diameter, D (m) = 76.20 
Height, H (ft) = 7 
Height, H (m) = 2.13 

Surface area, A (m 2
) = 4,568 

Number of Piles= 2 

Total surface area, A (m2
) = 9,135 

8/14/2013 



Table 2-7b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Potential Emissions of Regulated Air Pollutants Due to Wind Erosion on Outdoor Wood Storage Areas- AA-106 (Criteria Air Pollutants) 

Notes: 
a) Threshold friction velocity based on AP-42 Table 13.2.5-2 value for an "uncrusted coal pile". 
b) Assumed control efficiency of 50% based on fugitive dust control plant including best management practices. 
c) No disturbances exceeded an Erosion Potential of zero (threshold friction velocity was not exceeded). The disturbance with maximum wind speed is 
shown in table. 

d) Fastest mile wind speed data obtained from hourly National Climatic Data Center (NCDC) Quality Controlled Local Climatological Data (QCLCD) for 
Columbus, Mississippi for the year 2010. Hourly average wind speed was multiplied by a factor of 1.5 to estimate 5-second wind speed, according to the 
Durst curve for converting wind speeds. 

Calculation Method & Sample Calculations (Based on AP-42 Chapter 13.2.5- Industrial Wind Erosion): 

u',0,, = u',,, (ln(l0/0.005) I ln(z/0.005)) 

u•i = 0.0053 u+10,1 

Pi= 58 (u*i- ut"') 2 
+ 25 (u* 1 - ut*}, for u*i > ut* 

P1 = 0, for u•i :s ut"' 

R, = k P, A 

R = s' R, 

R, = R (1-C) 

where: 

R, = 0 tons= 1 * 0 glm2 * 9135 m2 I (453.59 glib) I (2000 lblton) 

R = sum of all R, 

R, = 0 tons/year= 0 tons/year x ( 1- 50%) 

u'10,, =fastest mile wind speed for the i'th disturbance normalized to 10-m anemometer height 

u',,, =fastest mile wind speed for the i'th disturbance measured at anemometer with height of z meters 

u•, =friction velocity for the i'th disturbance 

u, • = threshold friction velocity 

P, =erosion potential for the i'th disturbance 

R, = emission rate for the i'th disturbance 

k = particle size multiplier 

R =total uncontrolled annual emission rate 

C = control efficiency (%) 

R, =controlled emission rate 

MS Silicon - Emission Estimates Final.xlsx Wind Erosion - Wood 

Storage Pile Surface Area Calculation: 

Diameter, D (ft) = 250 

Diameter, D (m) = 76.20 

Height, H (ft) = 7 

Height, H (m) = 2.13 

Surface area, A (m
2

) = 4,568 

Number of Piles = 2 

Total surface area, A (m2
) = 9,135 

8/14/2013 



Table 2-7c 

Mississippi Silicon, LLC. 

Proposed Silicon Manufacturing Plant 

Potential Emissions of Regulated Air Pollutants Due to Wind Erosion on Outdoor Quartz Storage Areas- AA-106 {Criteria Air Pollutants) 

Notes: 
a) Threshold friction velocity based on AP-42 Table 13.2.5-2 value for Scoria (volcanic rock). 

b) Assumed control efficiency of 50% based on fugitive dust control plant including best management practices. 

c) No disturbances exceeded an Erosion Potential of zero (threshold friction velocity was not exceeded). The disturbance with maximum wind speed is 

shown in table. 

d) Fastest mile wind speed data obtained from hourly National Climatic Data Center (NCDC) Quality Controlled local Climatological Data (QCLCD) for 

Columbus, Mississippi for the year 2010. Hourly average wind speed was multiplied by a factor of 1.5 to estimate 5-second wind speed, according to the 

Durst curve for converting wind speeds. 

Calculation Method & Sample Calculations (Based on AP-42 Chapter 13.2.5- Industrial Wind Erosion): 

u\0.; = u\, (ln(l0/0.005) I ln(z/0.005)) 

u*i:;;; 0.0053 u\o,i 

P, =58 (u*,- u,*)2 + 25 (u*,- u,*), for u•, > u,* 

Pi= 0, for u* 1 :$ ut* 

R, = k P, A 

R =S' R, 

R,=R(l-C) 

where: 

R, = 0 tons= 1 * 0 g/m2 * 9135 m2 I (453.59 g/lb) I (2000 lb/ton) 

R = sum of all R, 

R, = 0 tons/year = 0 tons/year x ( 1 - 50%) 

u' 10,, =fastest mile wind speed for the i'th disturbance normalized to 10-m anemometer height 

u',,, =fastest mile wind speed for the i'th disturbance measured at anemometer with height of z meters 

u•, =friction velocity for the i'th disturbance 

u,* =threshold friction velocity 

P, =erosion potential for the i'th disturbance 

R, =emission rate for the i'th disturbance 

k =particle size multiplier 

R =total uncontrolled annual emission rate 

C = control efficiency (%) 

R, = controlled emission rate 

MS Silicon - Emission Estimates Final.xlsx Wind Erosion - Quartz 

Storage Pile Surface Area Calculation: 

Diameter, D (ft) = 250 

Diameter, D (m) = 76.20 

Height, H (ft) = 7 

Height, H (m) = 2.13 

Surface area, A (m
2

) = 4,568 

Number of Piles= 2 

Total surface area, A (m
2

) = 9,135 

8/14/2013 



Table 2-7d 
Mississippi Silicon, LLC. 

Proposed Silicon Manufacturing Plant 
Potential Emissions of Regulated Air Pollutants Due to Wind Erosion on Outdoor Slag Storage Areas- AA-403 (Criteria Air Pollutants) 

Total Annual Erosion Potential 

Notes: 
a) Threshold friction velocity based on AP-42 Table 13.2.5-2 value for an "uncrusted coal pile". 

b) Assumed control efficiency of 50% based on fugitive dust control plant including best management practices. 

(c) Disturbances with Erosion Potential of zero (threshold friction velocity was not exceeded) are not shown in table. 

d) Fastest mile wind speed data obtained from hourly National Climatic Data Center (NCDC) Quality Controlled Local Climatological Data (QCLCD) for 
Columbus, Mississippi for the year 2010. Hourly average wind speed was multiplied by a factor of 1.5 to estimate 5-second wind speed, according to the 
Durst curve for converting wind speeds. 

Calculation Method & Sample Calculations (Based on AP-42 Chapter 13.2.5 - Industrial Wind Erosion): 
u\0.; = u\.; (ln(l0/0.005) I ln(z/0.005)) 

u*; = 0.0053 u \o.; 
P; =58 (u*;- u,*)2 + 25 (u*;- u,*), for u*; > u,• 

Pi= 0, for u*i s ut* 

R; = k P; A 

R =S; R; 

Rc=R{l-C) 

where: 

R; = 0 tons = 1 * 0 g/m2 * 91 m2 I (453.59 g/lb) I (2000 lb/ton) 
R = sum of all R; 

Rc = 0.05 tons/year= 0.1 tons/year x ( 1- 50%) 

u\0.; =fastest mile wind speed for the i'th disturbance normalized to 10-m anemometer height 
u \.; =fastest mile wind speed for the i'th disturbance measured at anemometer with height of z meters 
u*; =friction velocity for the i'th disturbance 

u, • =threshold friction velocity 

P; = erosion potential for the i'th disturbance 
R; =emission rate for the i'th disturbance 
k = particle size multiplier 
R =total uncontrolled annual emission rate 
C =control efficiency(%) 

Rc = controlled emission rate 

MS Silicon - Emission Estimates Final.xlsx Wind Erosion - Slag 

Storage Pile Surface Area Calculation: 
(''"' 

Diameter, D (ft) = 25 
Diameter, D (m) = 7.62 

Height, H (ft) = 0.7 
Height, H (m) = 0.21 

Surface area, A (m2
) = 46 

Number of Piles= 2 

Total surface area, A (m2
) = 91 

8/14/2013 



Notes: 

Table 2-8 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Potential Emissions of Regulated Air Pollutants from Diesel Fired Emergency Generators (Criteria Air Pollutants and HAPs) 

Power (bhp) = 670 

Hours of operation (hr/year) = 100 

Number of Generators= 1 
Highest HAP emissions. 

Pounds per Ton= 2000 

Conversion of lb/hp-hr to g/hp-hr based on a conversion factor of 453.6 

g/hp-hr = 0.00809 lb/hp-hr • 453.6 = 3.67 g/hp-hr 

lb/bhp-hr = lb/MMBtu *0.002544 I 0.3 

a) Assumed that 5% of the uncontrolled sulfur dioxide is further oxidized to sulfur trioxide and combined with water to form sulfuric acid; adjustment factor 

b) Regulated HAP is polycyclic organic matter (POM). AP-42 emission factor for PAH is assumed equivalent to POM for regulatory purposes. Naphthalene is 

excluded from HAP total because it is a subset of POM. POM is included in HAP total. 

c) AP-42 Section 3.3 "Gasoline and Diesel Industrial Engines", Table 3.3-1- Emission Factors for Uncontrolled Gasoline and Diesel Industrial Engines and Table 

3.3-2- Speciated Organic Compound Emission Factors for Uncontrolled Diesel Engines. 

Conversion of g/kw-hr to g/bhp-hr based on a conversion factor of 0.7457 

g/bhp-hr = 0.40 g/kw-hr • 0.7457 = 0.3 g/bhp-hr 

Example Calculations 

HAP Emission Factor (lb/bhp-hr) =Emission Factor (lb/MMBtu) • 0.002544 (MMBtu/bhp-hr) I 0.3 (Mechanical Efficiency) 

Estimated Emissions (lb/hr) =Power (bhp) * Emission Factor (lb/bhp-hr) * Number of Emergency Generators 

Estimated Emissions (ton/year)= Estimated Emissions (lb/hr) • Hours of Operation (hr/year) I (2000 lb/ton) 

S02 Emissions (lbs/hr) = 670 bhp * 3.67 g/hp-hr * 1 = 5.4 lbs/hr 

S02 Emissions (tons/year)= 5.4 lbs/hr * 100 hours/year I 2000 lbs = 0.27 tons/year 

H2S04 Emissions (lbs/hr) = 670 bhp • 0.28 g/hp-hr * 1 = 0.4 lbs/hr 

H2S04 Emissions (tons/year) = 0.4 lbs/hr • 100 hours/year I 2000 lbs = 0.02 tons/year 

NOx Emissions (lbs/hr) = 670 bhp • 0.30 g/hp-hr * 1 = 0.4 lbs/hr 

NOx Emissions (tons/year) = 0.4 lbs/hr * 100 hours/year I 2000 lbs = 0.02 tons/year 

PM/PM10/PM2.5 Emissions (lbs/hr) = 670 bhp • 0.01 g/hp-hr • 1 = 0.0 lbs/hr 

PM/PM10/PM2.5 Emissions (tons/year)= 0.0 lbs/hr • 100 hours/year I 2000 lbs = 0.00 tons/year 

CO Emissions (lbs/hr) = 670 bhp • 2.60 g/hp-hr • 1 = 3.8 lbs/hr 

CO Emissions (tons/year)= 3.8 lbs/hr • 100 hours/year I 2000 lbs = 0.19 tons/year 

VOC Emissions (lbs/hr) = 670 bhp • 0.14 g/hp-hr • 1 = 1.7 lbs/hr 

VOC (tons/year)= 1.71bs/hr • 100 hours/year I 2000 lbs = 0.08 tons/year 

MS Silicon - Emission Estimates Final.xlsx, Emergency Generator 8/14/2013 



Miss1ss"1ppi Silicon, LLC 
Propos!!d Silicon Manufactunng Plant 

Burnsviii!!,MS 
Potential R!!gulated Air Pollutant Emissions from Plant Support- Em!!rgl!ncy Generator (Gr!!!!nhouse Gas!!s) 

Notes: 
a) O!!fault values for dierel fu!!l Wl!r@ obtain@d from th!! EPA Gr!!enhouse Gas Reporting Rul!! (10/30/2009) Tabl!!s C-1 and C-2. Tabl!! C-1· D!!fault C02 Emission Factors and High H!!at Valu!!s for Various Types of Fu!!l. Table C-2-
O!!fault CH4 and N10 Emission Factors for Vanous Typ!!s of Fu!!l. Factors for co, Wl!r@ tak!!n from Tabl!! C-1- R!!sidual No.2 Fu!!l Oil and factors for CH4 and N20 werl! tak!!n from Tabl!! C-2- PE!troi!!Um. 

Annual GHG Calculation (By GHG Rul!! Eq. C-la and C-lb) 

EF( 1 (kg/MMBtu) 73.96 0.003 0.0006 

Estimat!!d GHG Emissions (metric tons)- Emergency Genl!rators 29 0.001 0.0002 

Estimated GHG EmissJons (tons)- Emerpnc:y Generators 32 0.001 0.0003 

Global Warming Potl!ntial (GWP)!cl (kg C02e/kg) 21 310 
Estimated GHG Emissions (mE!tric tons C02!!)- Em!!rgency G!!nl!rators 29 0.02 0.07 28.7 

Estimated GHG £missions (tons OOze) -£f'MrlenCV Generators 32 0.03 0.08 31.6 

Notes: 
a) The default HHV value from Table C-1 of th!! EPA Greenhoure Gas Reporting Rul!! is substituted when no actual HHV data from fuel sampling is available. Us!! ofth!! default HHV 
valu!! constitutes the Tier 1 calculation method whil!! us!! of HHV values obtained from fu!!l sampling constitut!!S Ti!!r 2. 
b) Emission factors (EF) for natural gas were obtained from Tables C-1 and C-2 of the EPA Gr!!!!nhoure Gas Reporting Rule (40 CFR 98). Table C-1- Default C02 Emission Factors 
and High Heat Valu@s for Various Types of Fuel. Table C-2- O!!fault CH4 and N10 Emission Factors for Various Types of Fu!!l. 
c) Global warming pot!!ntials (GWP) were obtain!!d from Table A-1 of the EPA Greenhoure Gas Reporting Rule (40 CFR 98). 
d)Cummins OSGAB Oatashl!et- 28.0 US gph at full load. 28.0 x 100 = 2,800 gallons 

Exampl!! Calculations 

Estimated GHG Emissions (metric tons)= Fuel Ure (MMBtu/hr) • Emission Factor (kg/MMBtu) • High Heat Value (MMBtu/gal) • 0.001 
Estimated GHG Emissions (m!!tric tons C02!!) =Estimated GHG Emissions (metric tons) • Global Warming Potential (kg C02!!/kg) 
Estimated GHG Emissions (tons C02e) = Estimat!!d GHG Emissions (m!!tric tons C02!!) • 1.10231 

C02 Emissions (metric tons)= O.OOE-HlO sd/year • 31.50 kg/MMBtu • MMBtu/scf • 0.001 = 01 metric tons C02 
C02 Emissions (metric tons C02!!) = 01 metric tons C02 • 28.578144 kg C02e/kg = 32 ml!tric tons C02!! 
C02 Emissions (tons C02!!) = 32 metric tons C02!! • 1.10231 = 00 tons C02e 

CH4 Emissions (metric tons)= O.OOE+OO sd/y!!ar • 0.001 kg/MMBtu • MMBtu/sd • 0.001 = 21.00 ml!tric tons CH4 
CH4 Emissions (metric tons COl!!)= 21.00 ml!tric tons CH4 • 0.0243432 kg C02e/kg = 0.03 metric tons C02!! 
CH4 Emissions (tons C02!!) =0.03 metric tons C02!! • 1.10231:::0.00 tons C02e 

N20 Emissions (m!!tric tons)= O.OOE+OO scf/year • 0.0003 kg/MMBtu • MMBtu/scf • 0.001 = 310.00 mE!tric tons N20 
N20 Emissions (m!!tric tons C02e) = 310.00 ml!tnc tons N20 • 0.0718704 kg C02!!/kg = 0.08 ml!tnc tons COle 
N20 Emissions (tons C02!!) = 0.08 metric tons C02!! • 1.10231 = 0.00 tons COle 

MS Silicon- Emission Estimates Fmal.xlsx, Emergency Generator - GHG 



Table 2-9 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of Potential to Emit Regulated Air Pollutants from Silicon Manufacturing (Criteria Air Pollutants and HAPs) 

Notes: 

(a) Ton per year (TPY) estimates based on appropriate average emission factor (i.e., lbs/MMBtu) and 8,760 hours per year. Short term emissions may exceed this average factor. 

(b) "Fugitive emissions" means those emissions which could not reasonably pass through a stack, chimney, vent, or other functionally-equivalent opening. The fugitive emissions of a stationary source shall not be considered in determining whether It is a major station 

unless the source belongs to one of the designated categories of stationary sources. The proposed silicon manufacturing and purification plant is not one of the designated categories. 

(c) Controlled emissions includes systems that are inherent to operation of the equipment (excludes fugitive source operations). 

(d) Emissions from Pb based on coal and wood combustion in the SAF 

MS Silicon - Emission Estimates Final.xlsx CriteriaSummary 



Table 2-10 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Summary of Potential to Emit Regulated Air Pollutants from the Silicon Manufacturing Process (Hazardous Air Pollutants) 

. 

. 
91,.76 4. E-06 :.12E-06 
56495 - - 3.09E-07 -- !.09E-0 

I 7976 -= --=- 2.75E-06 2.751'-06 
83329 !.68E-05 . lE-03 1.09E-07 l.03E-03 

I 208968 :.31E-05 5.53E-03 1.09E-07 - 5.55E-03 
98-86-2 7.88E-04 3.54E-06 -- - 7.92E-04 

Anthracene = .10E-05 3.32E-03 . L2E-07 3.33E-03 
Antlmonv 7440-36-0 9.46E-04 8.74E-03 9.69E-<l3 
A"enlc _ARSENIC _b_15E-02 ~2 3.44E-05 1.59E-O; 

56553 .20E-06 .19E-05 1.09E-07 1.64E-05 
50328 '.OOE-06 !.88E-03 '.06E-o• - L88E-03 

Benzene 1_1432 ~~3E-02 "'!':"2 51E-04 1.65 i-04 8.12E-O< 
20599< -- lE-04 3.09E-07 .llE-04 

0599; 5.78E-06 7E-04 -- -- BE-04 
192-97-2 -=- !.88E-03 1.88E-03 
19124: L.42E-06 .03E-04 !.06E-07 1.05E-04 
207089 -- 3.98E-05 1.09E-07 - 4.01E-05 

Bencyl chloride 100-44-7 3.68E-02 -- - - 3.68E_-02 

-""~- BERYL I JM .10E-03 -03 !.061'-06 2.32E-03 
!Biohenvl !2-52-4 8.94E-05 - - 8.94E-05 

dDEHP) 17-81-7 3.84E-02 5.20E-05 -- -- 3.84E-02 
BrQ!!1Qf<>r_m 75-25- .051-03 1.05 .03 
Cadmium CADMIUM !.68E-03 4.54E-03 l.89E-04 1.411 .03 
Carbon dl>ulfide 75-15-0 6.83E-03 -- -- - 6.83E-03 
Carbon tetrachloride_ ~ -= ~"'="' -= _- 4.98E-02 
!Chlorine 1782-50-5 8.74E-01 8.74E-01 

532-27-4 3.68E-04 !.68E-04 
.08-90-7 .16E-03 3.65E-02 -- -- 17E-O 

Chloroform ~3 _1,10E-03 _l,lOE-02 - -- 3.41~ 
Ch~ CHROMIUM L.37E-02 !.32E-Ol '.40E-04 .. 711 
Chrv>ene 18019 5.26E-06 4.20E-05 I.09E-o; 4.76E-05 
Cobalt IQBAL' 5.26E-03 19E-03 L.44E-05 -- .. 25E-02 
lcumene =·8 _b79E-04 --~ -- -- 2.79[:(J4 

:vanlde 75-90-8 L.3l -01 1.311.01 
205: -24-3 !.99E-07 1.99E· 
53703 - . lE-05 '.06E-o; - L.03E-05 

I 106461 !.06E-04 2.061-04 
I 75-09-; 3. lE-01 .21E-0 

!Dimethyl >ulfate 17-78-1 '.52E-03 -- -- -- 1.52E-03 
1.4-[ I 121-14-2 L.47E-05 L.99E-04 - - 2.14E-04 
Ethvl Bencene 100-41-4 1.94E-03 3.43E-Ol - 3.92~ 
Ethvl chloride 75-00- .21E-03 .211 ·03 

107-06-: .10E-03 -- -- - .10E-03 
Ethylene Dlbromlde 106-93-4 6.31E-05 - -- -- 6.31E-05 

I ~ ~,o5 P!:03 15E-07 -- 1.81E-03 
Fluorene 861 .78E-05 3.76E-03 1.81E-07 -~ 3.81<:QL 
Hexane L10543 1.52E-03 1.09E-01 !.13E-01 

~-- - - 9.8Q+GO - - ·-!'m95 3.21E-06 9.63E-05 1.09E-07 -- 9.98E-05 
l>oohorone 178-59- 1.05E-O; -=- -= -- 3.05E-02 
:Man•ane>e )MANGANESI 1.58E-02 .741!-01 53E-05 3.00E-01 
,Mercury )MERCURY 1.36E-03 3.87E-03 17E-05 8.28E-03 
Methyl Bromide 174-83-9 8.41E-03 L.66E-02 -- - L50E-0 
Methvl Chloride ~ ~:02 _b!;4E-02 -- -- 5.33E-02 
Methvl Ethvl Ketone 178-93- '.05E-02 5.97E-03 2. :-o; 
Methyl Hvdraclne 160-34-4 8.94E-03 8.94E-03 
,Methyl methaorvlate 180-62-6 .. 05E-03 -- - -- l.05E-03 
Methvl tert-butvl Ether 534-04-4 ~ -=- -'-' - l.B4Ec03 
Methylene Chloride 175-09- .. 52E-02 l.52E· 
Naphthalene 1203 6.83E-04 -- .. 05E-04 1.88E-04 
Nlcl<el =L 1.47E-O; 3.65E-02 l.61E-04 -- 5.16E-02 

1100-0l '2E-04 l.22~ 
185018 1.42E-04 .74E-03 1.92E-06 >.89E-03 

Phenol 108-95-; 8.41E-04 5.64E-02 -- -- 5.73E-0 
I 123-38-6 1.00E-02 6.751-0l -- 8.75E-02 

rene L29000 73E-05 1.59E-O; L.82E-05 
lenlum !SELENIUM 6.83E-O; 3.10E-03 4.12E-06 .14E-Ol 

I 1HH_ ~-03 - -- .26E-03 
luene 1108883 .26E-o; ;.o9E-03 5.84E-04 L.161-04 L.84[:(J] 
,,1-1 '1-55-6 .. 05E-03 L.OSI'-03 
1,6-1 I 188-06-2 -- 1.43E-05 -- 1.43E-05 

Styrene 1100-42-5 .. 31E-03 6.20E-04 - - L.93E-03 
Xyl~ mgQ?_ l.94E-03 '.77E-o; -- 8.10E-05 2.97E-02 
Vlnvl acetate 1108-05- l.99E-04 -- 3.99E·04 
VInyl Chloride 175-01- .. 99E-O; L.99E-Ol 
L,3-Butadlene 1106990 -- .. - ·05 E-05 

I ~ I,OQE-O; _2,18E-01 - 2.18E-04 9.48E-01 
Acrolein 1107028 52E-O; .. 08E-O; 1.63E-05 2.61E:lli! 

191203 -- .. OlE-O! 1.411!-05 L.OJE-01 

PAH (POM)' 
!POLYCYCLIC 

~~:~~~c -- -- 4.77E-OS 4.77E-05 

Lead I Lead Compound> 2.21E-02 _, 
·!:.:::::i:lliilll-IL'u:l:::::• 

13.94 
L-----------.J= Highest individual HAP emission rate 

"Regulated HAP is polycyclic organic matter (POM). AP-42 emission factor for PAH is assumed equivalent to POM for regulatory purposes. Naphthalene is excluded from 
diesel HAP total because it is a subset of POM. POM is included in HAP total. 

MS Silicon- Emission Estimates Final.xlsx, Total Emissions- HAPs 8/14/2013 
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Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of Potential to Emit Regulated Air Pollutants from the Silicon Manufacturing Process (Greenhouse Gases) 
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Table 3-1 

Mississippi Silicon, LLC. 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
list of Applicable and Non-Applicable Federal Air Pollution Regulations 

40 C.F.R. Part 50 National Primary and Secondary Ambient Air Quality Standards 

40 C.F.R. Part 51 Requirements for Preparation, Adoption and Submittal of Implementation Plans 

40 C.F.R. Part 52 Approval and Promulgation of Implementation Plans 

40 C.F.R. Part 53 Ambient Air Monitoring Reference and Equivalent Methods 

40 C.F.R. Part 54 Prior Notice of Citizen Suits 

40 C.F.R. Part 55 Outer Continental Shelf Air Regulations 

40 C.F.R. Part 56 Regional Consistency 

40 C.F.R. Part 57 Primary Nonferrous Smelter Orders 

40 C.F.R. Part 58 Ambient Air Quality Surveillance 

40 C.F.R. Part 59 National Volatile Organic Compound Emission Standards for Consumer and 

Commercial Products 

40 C:.f.R. Part 60 Standardi,.DfPerforma...,,farNew Stat..._aS.wces 
·' .· .. .. ,'',,. 

40 C.F.R. Part 61 National Emission Standards for Hazardous Air Pollutants 

40 C.F.R. Part 62 Approval and Promulgation of State Plans for Designated Facilities and Pollutants 

40 C:.F.R. Part G i .,._IEmisslofl ....... far~Air~llr.r~~~ 
40 C.F.R Part 64 Compliance Assurance Monitoring 

40 C.F.R. Part 65 Consolidated Federal Air Rule 

40 C.F.R. Part 66 Assessment and Collection of Noncompliance Penalties by EPA 

40 C.F.R. Part 67 EPA Approval of State Noncompliance Penalty Program 

40 C.F.R. Part 68 Chemical Accident Prevention Provisions 

40 C.F.R. Part 69 Special Exemptions from Requirements of the Clean Air Act 

40 C.F.R. Part 70 State Operating Permit Programs 

40 C.F.R. Part 71 Federal Operating Permit Programs 

40 C.F.R. Parts Permits Regulation (Part 72) 

72,73,74,75,76,77 

and 78 

40 C.F.R. Parts 79 and Registration and Regulation of Fuels and Fuel Additives (Sulfur Limits for Gasoline 

80 and Diesel Fuel) 

40 C.F.R. Part 81 Designation of Areas for Air Quality Planning Purposes 

40 C.F.R. Part 82 Protection of Stratospheric Ozone 

40 C.F.R. Part 85 Control of Air Pollution from Mobile Sources 
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Table 3-1 

Mississippi Silicon, LLC. 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
List of Applicable and Non-Applicable Federal Air Pollution Regulations 

40 C.F.R. Part 86 Control of Emissions from New and In-Use Highway Vehicles and Engines 

40 C.F.R. Part 87 Control of Air Pollution from Aircraft and Aircraft Engines 

40 C.F.R. Part 88 Clean-Fuel Vehicles 

40 C.F.R. Part 89 Control of Emissions from New and In-Use Nonroad Compression-Ignition Engines 

40 C.F.R. Part 90 Control of Emissions from Non road Spark-Ignition Engines at or below 19 Kilowatts 

40 C.F.R. Part 91 Control of Emissions from Marine Spark-Ignition Engines 

40 C.F.R. Part 92 Control of Air Pollution from Locomotives and Locomotive Engines 

40 C.F.R. Part 93 Determining Conformity of Federal Actions to State or Federal Implementation 

Plans 

40 C.F.R. Part 94 Control of Air Pollution from Marine Compression-Ignition Engines 

40 C.F.R. Part 95 Mandatory Patent Licenses 

40 C.F.R. Part 96 NOx Budget Trading Program and CAIR NOx and S02 Trading Programs for State 

Implementation Plans 

40 C.F.R. Part 97 Federal NOx Budget Trading Program and CAIR NOx and S02 Trading Programs 

40 C.F.R. Part 98 Mandatory Green House Gas Reporting 

40 C.F.R. Part 99 Reserved 

Notes: 

D Shaded items identify those Federal air regulations that contain emission standards or limits, monitoring 

or testing requirements, or other relevant requirements that are intended to protect human health and 

welfare and have been determined to be applicable to the proposed silicon manufacturing facility for 

Mississippi Silicon, LLC located in Burnsville, Mississippi. 

D Non-shaded regulations have been determined to be not applicable to the proposed silicon 

manufacturing facility for Mississippi Silicon, LLC located in Burnsville, Mississippi. 
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Table 3-2a 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 
Summary of Applicable New Source Performance Standards (NSPS) 
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Table 3-2a 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of Applicable New Source Performance Standards (NSPS) 
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Table 3-2a 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 
Summary of Applicable New Source Performance Standards (NSPS) 

August 30, 1999 or 

Existing requirement applicable to the proposed silicon manufacturing facility 

Table 3-2a - NSPS Table.xls 
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Table 3-2b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart Z- Standards of Performance for Ferroalloy Production Facilities 

Applicability and Definitions 

(a) Applicable to the following affected facilities: Electric submerged arc furnaces which produce silicon metal, ferrosilicon, calcium silicon, silicomanganese zirconium, ferrochrorr 

charge chrome, standard ferromanganese, silicomanganese, ferromanganese silicon, or calcium carbide; and dust-handling equipment. 

{b) Applies to any facility that commences construction or modification after October 21, 1974. 

(a) Electric submerged arc furnace means any furnace wherein electrical energy is converted to heat energy by transmission of current between electrodes partially submerged in 

(k) Dust-handling equipment means any equipment used to handle particulate matter collected by the air pollution control device (and located at or near such device) serving any 

subpart. 

(I) Control device means the air pollution control equipment used to remove particulate matter generated by an electric submerged arc furnace from an effluent gas stream. 

(m) Capture system means the equipment (including hoods, ducts, fans, dampers, etc.) used to capture or transport particulate matter generated by an affected electric submerge 

(x) Silicon metal means any silicon alloy containing more than 96 percent silicon by weight. 

NSPS Z- Applicability.xlsx Page 1 of 6 



Particulate Matter (PM) 

Table 3-2b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 
NSPS Subpart Z- Standards of Performance for Ferroalloy Production Facilities 

Applicable Standards for Particulate Matter {PM) 

(a) On and after the date on which the performance test required to be conducted by §60.8 is completed, no owner or operator subject to the provisions of this subpart shall cause 
electric submerged arc furnace any gases which: 

(1) Exit from a control device and contain particulate matter in excess of 0.45 kg/MW-hr {0.99lb/MW-hr) while silicon metal, ferrosilicon, calcium silicon, or silicomanganese zir• 

{3) Exit from a control device and exhibit 15 percent opacity or greater. 

(4) Exit from an electric submerged arc furnace and escape the capture system and are visible without the aid of instruments. The requirements under this paragraph apply only d1 
established under§ 60.265(d). 

{5) Escape the capture system at the tapping station and are visible without the aid of instruments for more than 40 percent for each tapping period. There are no limitations or vi: 
blowing tap occurs. he requirements under this paragraph apply only during periods when flow rates are being established under§ 60.26S{d). 

{6) On and after the date on which the performance test required to be conducted by §60.8 is completed, no owner or operator subject to the provisions of this subpart shall cause 
dust-handling equipment any gases which exhibit 10 percent opacity or greater. 
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Table 3-2b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart Z- Standards of Performance for Ferroalloy Production Facilities 

Applicable Standards for Carbon Monoxide (CO) 

(a) On and after the date on which the performance test required to be conducted by §60.8 is completed, no owner or operator subject to the provisions of this subpart shall cause 

electric submerged arc furnace any gases which contain, on a dry basis, 20 or greater volume percent of carbon monoxide. Combustion of such gases under conditions acceptabl 

this section. Acceptable conditions include, but are not limited to, flaring of gases or use of gases as fuel for other processes. 
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Table 3-2b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart Z- Standards of Performance for Ferroalloy Production Facilities 
Applicable Monitoring Requirements 

(a) The owner or operator subject to the provisions of this subpart shall install, calibrate, maintain and operate a continuous monitoring system for measurement of the opacity of emissions dischar 

(b) For the purpose of reports required under §60.7(c), the owner or operator shall report as excess emissions all six-minute periods in which the average opacity is 15 percent or greater. 

(c) The owner or operator subject to the provisions of this subpart shall submit a written report of any product change to the Administrator. Reports of product changes must be postmarked not later 
change. 

(a) The owner or operator of any electric submerged arc furnace subject to the provisions of this subpart shall maintain daily records of the following information: 

(1) Product being produced. 
(2} Description of constituents of furnace charge, including the quantity, by weight. 

(3) Time and duration of each tapping period and the identification of material tapped (slag or product.) 
(4) All furnace power input data obtained under paragraph (b) of this section. 
(5) All flow rate data obtained under paragraph (c) of this section or all fan motor power consumption and pressure drop data obtained under paragraph (e) of this section. 

(b) The owner or operator subject to the provisions of this subpart shall install, calibrate, maintain, and operate a device to measure and continuously record the furnace power input. The furnace power input may be meas 
device must have an accuracy of+/- 5 percent over its operating range. 

(c) The owner or operator subject to the provisions of this subpart shall install, calibrate, and maintain a monitoring device that continuously measures and records the volumetric flow rate through each separately ducted 
paragraph (e) of this section. The owner or operator of an electric submerged arc furnace that is equipped with a water cooled cover which is designed to contain and prevent escape of the generated gas and particulate matt• 
capture system for control of emissions from the tapping station. The owner or operator may install the monitoring device(s) in any appropriate location in the exhaust duct such that reproducible flow rate monitoring will res1 
of+/- 10 percent over its normal operating range and must be calibrated according to the manufacturer's instructions. The Administrator may require the owner or operator to demonstrate the accuracy of the monitoring dev 

(d) When performance tests are conducted under the provisions of §60.8 of this part to demonstrate compliance with the standards under §§60.262(a) (4) and (5), the volumetric flow rate through each separately ducted hoo< 
monitoring device required under paragraph (c) of this section. The volumetric flow rates must be determined for furnace power input levels at 50 and 100 percent of the nominal rated capacity of the electric submerged a 
is operated, the owner or operator shall maintain the volumetric flow rate at or above the appropriate levels for that furnace power input level determined during the most recent performance test. If emissions due to ta 
the electric submerged arc furnace, during each tapping period the owner or operator shall maintain the exhaust flow rates through the capture system over the tapping station at or above the levels established during the me 
may be considered by the Administrator to be unacceptable operation and maintenance of the affected facility. The owner or operator may requestthat these flow rates be reestablished by conducting new performance tests 

(e) The owner or operator may as an alternative to paragraph (c) of this section determine the volumetric flow rate through each fan of the capture system from the fan power consumption, pressure drop across the fan and tt 
of the affected electric submerged arc furnace are acceptable for demonstration of compliance with the requirements of this paragraph. The owner or operator shall maintain on file a permanent record of the fan performance 

(1) Install, calibrate, maintain, and operate a device to continuously measure and record the power consumption of the fan motor (measured in kilowatts), and 

(2} Install, calibrate, maintain, and operate a device to continuously measure and record the pressure drop across the fan. The fan power consumption and pressure drop measurements must be synchronized to allow real time 
an accuracy of ±5 percent over their normal operating ranges. 

(f) The volumetric flow rate through each fan of the capture system must be determined from the fan power consumption, fan pressure drop, and fan performance curve specified under paragraph (e) of this section, durin 
demonstrate compliance with the standards under §§60.262(a){4) and (5). The owner or operator shall determine the volumetric flow rate at a representative temperature for furnace power input levels of SO and 100 perce 
arc furnace. At all times the electric submerged arc furnace is operated, the owner or operator shall maintain the fan power consumption and fan pressure drop at levels such that the volumetric flow rate Is at or above tl 
test for that furnace power input level. If emissions due to tapping are captured and ducted separately from emissions of the electric submerged arc furnace, during each tapping period the owner or operator shall maintain t1 
such that the volumetric flow rate is at or above the levels established during the most recent performance test. Operation at lower flow rates may be considered by the Administrator to be unacceptable operation and mainte 
request that these flow rates be reestablished by conducting new performance tests under §60.8. The Administrator may require the owner or operator to verify the fan performance curve by monitoring necessary fan operati 
relative to Methods 1 and 2 of appendix A to this part. 

(g) All monitoring devices required under paragraphs (c) and (e) of this section are to be checked for calibration annually in accordance with the procedures under §60.13(b). 
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Table 3-2b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart Z- Standards of Performance for Ferroalloy Production Facilities 

Applicable Test Methods and Procedures 

{a) During any performance test required in §60.8, the owner or operator shall not allow gaseous diluents to be added to the effluent gas stream after the fabric in an open pressurized fabric filter collector unless the tota 

and considered in the determination of emissions. 

(b) In conducting the performance tests required in §60.8, the owner or operator shall use as reference methods and procedures the test methods in appendix A of this part or other methods and procedures as specified i 

(c) The owner or operator shall determine compliance with the particulate matter standards in §60.262 as follows: 

(1) The emission rate (E) of particulate matter shall be computed for each run using the following equation: 

where: 

E=emission rate of particulate matter, kg/MW-hr (lb/MW-hr). 

n=total number of exhaust streams at which emissions are quantified. 

csi=concentration of particulate matter from exhaust stream "i", g/dscm (gr/dscf). 

Qsdi=volumetric flow rate of effluent gas from exhaust stream "i", dscm/hr (dscf/hr). 

P=average furnace power input, MW. 

K=conversion factor, 1000 gfkg (7000 gr/lb). 

(2) Method 5 shall be used to determine the particulate matter concentration (csi) and volumetric flow rate {Qsdi) of the effluent gas, except that the heating systems specified in sections 2.1.2 and 2.1.6 are not to be use1 

exceeds 10 percent by volume, dry basis. If a flare is used to comply with §60.263, the sampling site shall be upstream of the flare. The sampling time shall include an integral number of furnace cycles. 

(i) When sampling emissions from open electric submerged arc furnaces with wet scrubber control devices, sealed electric·submerged arc furnaces, or semi enclosed electric arc furnaces, the sampling time and sample va 

(63.6 dscf). 

{ii) When sampling emissions from other types of installations, the sampling time and sample volume for each run shall be at least 200 minutes and 5.66 dscm (200 dscf). 

(3) The measurement device of §60.265(b) shall be used to determine the average furnace power input {P) during each run. 

(4) Method 9 and the procedures in §60.11 shall be used to determine opacity. 

{5) The emission rate correction factor, integrated sampling procedure of Method 3B shall be used to determine the CO concentration. The sample shall be taken simultaneously with each particulate matter sample. 

(d) During the particulate matter run, the maximum open hood area (in hoods with segmented or otherwise moveable sides) under which the process is expected to be operated and remain in compliance with all standar 

system with open areas in excess of the maximum is not permitted. 

(e) To comply with §60.265 (d) or (f), the owner or operator shall use the monitoring devices in §60.265 (c) or (e) to make the required measurements as determined during the performance test. 
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Table 3-2b 

Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart A- Applicable Performance Testing Requirements 

Except as specified in paragraphs (a)(l),(a)(2), (a)(3), and (a)(4) of this section, within 60 days after achieving the maximum production rate at which the affected facility will be operated, but not I at 
at such other times specified by this part, and at such other times as may be required by the Administrator under section 114 of the Act, the owner or operator of such facility shall conduct perform< 

report of the results of such performance test(s). 

Performance tests shall be conducted and data reduced in accordance with the test methods and procedures contained in each applicable subpart unless the Administrator (1) specifies or approve! 
minor changes in methodology, (2) approves the use of an equivalent method, (3) approves the use of an alternative method the results of which he has determined to be adequate for indicating whet 
requirement for performance tests because the owner or operator of a source has demonstrated by other means to the Administrator's satisfaction that the affected facility is in compliance with the s 

sample volumes when necessitated by process variables or other factors. Nothing in this paragraph shall be construed to abrogate the Administrator's authority to require testing under section 

(c) Performance tests shall be conducted under such conditions as the Administrator shall specify to the plant operator based on representative performance of the affected facility. The owner or opeo 
records as may be necessary to determine the conditions of the performance tests. Operations during periods of startup, shutdown, and malfunction shall not constitute representative conditions for 

excess of the level of the applicable emission limit during periods of startup, shutdown, and malfunction be considered a violation of the applicable emission limit unless otherwise specified in the ap 

) The owner or operator of an affected facility shall provide the Administrator at least 30 days prior notice of any performance test, except as specified under other subparts, to afford the Administra 
30 days notice for an initially scheduled performance test, there is a delay (due to operational problems, etc.) in conducting the scheduled performance test, the owner or operator of an affected 
or local agency) as soon as possible of any delay in the original test date, either by providing at least 7 days prior notice of the rescheduled date of the performance test, or by arranging a resched 

local agency) by mutual agreement. 

Applicable Definition(s): 

Affected facility means, with reference to a stationary source, any apparatus to which a standard is applicable (§60.2). 

Affected facility (§60.40Da(a))- Except as specified in paragraph (e) of this section, the affected facility to which this subpart applies is each electric utility steam generating unit: 
(1) That is capable of com busting more than 73 megawatts (MW) (250 million British thermal units per hour (MMBtu/hr)) heat input of fossil fuel (either alone or in combination with any other fuel); and 
(2} For which construction, modification, or reconstruction is commenced after September 18, 1978. 

Malfunction means any sudden, infrequent, and not reasonably preventable failure of air pollution control equipment, process equipment, or a process to operate in a normal or usual manner. Failures that are caused in part t 
malfunctions (§60.2). 

Shutdown means the cessation of operation of an affected facility for any purpose (§60.2). 

Startup means the setting in operation of an affected facility for any purpose (§60.2). 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart 1111 -Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

Applicability and Definitions 

(a) Applicable to manufacturers, owners, and operators of stationary compression ignition {CI) internal combustion engines {ICE) and other persons as specified in paragraphs (a) 

of this subpart, the date that construction commences is the date the engine is ordered by the owner or operator. 

(1) Manufacturers of stationary CIICE with a displacement of less than 30 liters per cylinder where the model year is: 

(i) 2007 or later, for engines that are not fire pump engines; 
(ii) The model year listed in Table 3 to this subpart or later model year, for fire pump engines. 

(2) Owners and operators of stationary CIICE that commence construction after July 11, 2005, where the stationary Cl ICE are: 
(i) Manufactured after April 1, 2006, and are not fire pump engines, or 

(ii) Manufactured as a certified National Fire Protection Association (NFPA) fire pump engine after July 1, 2006. 

(3) Owners and operators of any stationary CIICE that are modified or reconstructed after July 11, 2005 and any person that modifies or reconstructs any stationary Cl ICE after Jul 

(4) The provisions of §60.4208 of this subpart are applicable to all owners and operators of stationary CIICE that commence construction after July 11, 2005. 

Compression ignition means relating to a type of stationary internal combustion engine that is not a spark ignition engine. 

Emergency stationary internal combustion engine means any stationary internal combustion engine whose operation is limited to emergency situations and required testing and 

used to produce power for critical networks or equipment (including power supplied to portions of a facility) when electric power from the local utility (or the normal power source 

production) is interrupted, or stationary ICE used to pump water in the case of fire or flood, etc. Stationary CIICE used to supply power to an electric grid or that supply power asp 

entity are not considered to be emergency engines. 

Stationary internal combustion engine means any internal combustion engine, except combustion turbines, that converts heat energy into mechanical work and is not mobile. Sta 
stationary internal combustion engine is not a non road engine as defined at 40 CFR 1068.30 (excluding paragraph (2)(ii) of that definition), and is not used to propel a motor vehich 
competition. Stationary ICE include reciprocating ICE, rotary ICE, and other ICE, except combustion turbines. 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 
NSPS Subpart 1111- Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

Emission Standards 

.. ~ 
'I Li> 

(a) Owners and operators of pre-2007 model year emergency stationary CIICE with a displacement of less than 10 liters per cylinder that are not fire pump engines must comply w 

subpart. Owners and operators of pre-2007 model year emergency stationary CIICE with a displacement of greater than or equal to 10 liters per cylinder and less than 30 liters per 

comply with the emission standards in 40 CFR 94.8(a)(1). 

(b) Owners and operators of 2007 model year and later emergency stationary CIICE with a displacement of less than 30 liters per cylinder that are not fire pump engines must com 

non road Cl engines in §60.4202, for all pollutants, for the same model year and maximum engine power for their 2007 model year and later emergency stationary CIICE. 

(c) Owners and operators of fire pump engines with a displacement of less than 30 liters per cylinder must comply with the emission standards in table 4 to this subpart, for all poll 

(d) Owners and operators of emergency stationary Cl engines with a displacement of greater than or equal to 30 liters per cylinder must meet the requirements in this section. 

(1) For engines installed prior to January 1, 2012, limit the emissions of NOXin the stationary Cl internal combustion engine exhaust to the following: 

(i) 17.0 g/KW-hr (12.7 g/HP-hr) when maximum engine speed is less than 130 rpm; 

(ii) 45 · n-0.2g/KW-hr (34 · n-0.2g/HP-hr) when maximum engine speed is 130 or more but less than 2,000 rpm, where n is maximum engine speed; and 
(iii) 9.8 g/kW-hr (7.3 g/HP-hr) when maximum engine speed is 2,000 rpm or more. 

(2) For engines installed on or after January 1, 2012, limit the emissions of NOXin the stationary Cl internal combustion engine exhaust to the following: 

(i) 14.4 g/KW-hr (10.7 g/HP-hr) when maximum engine speed is less than 130 rpm; 

(ii) 44 · n-0.23g/KW-hr (33 · n-0.23g/HP-hr) when maximum engine speed is greater than or equal to 130 but less than 2,000 rpm and where n is maximum engine speed; and 

(iii} 7.7 g/KW-hr (5.7 g/HP-hr} when maximum engine speed is greater than or equal to 2,000 rpm. 

(3} Limit the emissions of PM in the stationary Cl internal combustion engine exhaust to 0.40 g/KW-hr (0.30 g/HP-hr}. 

(e) Owners and operators of emergency stationary CIICE with a displacement of less than 30 liters per cylinder who conduct performance tests in-use must meet the NTE standard 

(f) Owners and operators of any modified or reconstructed emergency stationary CIICE subject to this subpart must meet the emission standards applicable to the model year, ma 

modified or reconstructed CIICE that are specified in paragraphs (a) through (e) of this section. 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart 1111 -Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

Applicable Monitoring Requirements 

If you are an owner or operator, you must meet the monitoring requirements of this section. In addition, you must also meet the monitoring requirements specified in §60.4211. 

If you are an owner or operator of an emergency stationary Cl internal combustion engine that does not meet the standards applicable to non-emergency engines, you must install a non-resetta 

(b) If you are an owner or operator of a stationary Cl internal combustion engine equipped with a diesel particulate filter to comply with the emission standards in §60.4204, the diesel particulate fil· 

notifies the owner or operator when the high backpressure limit of the engine is approached. 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart 1111 -Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

Testing Requirements 

............. : ....... : ....• ·•··' .. · ...... ' 

Owners and operators of stationary CIICE with a displacement of less than 30 liters per cylinder who conduct performance tests pursuant to this subpart must do so according to paragraphs (a) through (e) of this section. 

(a) The performance test must be conducted according to the in-use testing procedures in 40 CFR part 1039, subpart F, for stationary CIICE with a displacement of less than 10 liters per cylinder, and according to 40 CFR p 
of greater than or equal to 10 liters per cylinder and less than 30 liters per cylinder. 

(b) Exhaust emissions from stationary Cl ICE that are complying with the emission standards for new Cl engines in 40 CFR part 1039 must not exceed the not-to-exceed (NTE) standards for the same 
40 CFR 1039.101(e) and 40 CFR 1039.102(g)(1), except as specified in 40 CFR 1039.104(d). This requirement starts when NTE requirements take effect for nonroad diesel engines under 40 CFR part 1 

(c) Exhaust emissions from stationary CIICE that are complying with the emission standards for new Cl engines in 40 CFR 89.112 or 40 CFR 94.8, as applicable, must not exceed the NTE numerical rec 

places as the applicable standard in 40 CFR 89.112 or 40 CFR 94.8, as applicable, determined from the following equation: 

Where: 

STD =The standard specified for that pollutant in 40 CFR 89.112 or 40 CFR 94.8, as applicable. 

Alternatively, stationary CIICE that are complying with the emission standards for new Cl engines in 40 CFR 89.112 or 40 CFR 94.8 may follow the testing procedures specified in §60.4213 of this sub1 

(d) Exhaust emissions from stationary Cl ICE that are complying with the emission standards for pre-2007 model year engines in §60.4204(a), §60.4205(a), or §60.4205(c) must not exceed the NTE m 

decimal places as the applicable standard in §60.4204(a), §60.4205(a), or §60.4205(c), determined from the equation in paragraph (c) of this section. 

Where: 

STD =The standard specified for that pollutant in §60.4204(a), §60.4205(a), or §60.420S(c). 

Alternatively, stationary Cl ICE that are complying with the emission standards for pre-2007 model year engines in §60.4204(a), §60.4205(a), or §60.4205(c) may follow the testing procedures specifi 

(e) Exhaust emissions from stationary Cl ICE that are complying with the emission standards for new Cl engines in 40 CFR part 1042 must not exceed the NTE standards for the same model year and : 

1042.101(c). 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 
NSPS Subpart 1111- Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

Notification, Reporting and Recordkeeping Requirements 

(a) Owners and operators of non-emergency stationary CIICE that are greater than 2,237 KW (3,000 HP), or have a displacement of greater than or equal to 10 liters per cylinder, or are pre-2007 model year engines that are greater than 130 KV 

paragraphs (a)(l) and (2) of this section. 

(1) Submit an initial notification as required in §60.7(a)(l). The notification must include the information in paragraphs (a)(l)(i) through (v) of this section. 

i Engine information including make, model, engine family, serial number, model year, maximum engine power, and engine displacement; 

Emission control equipment; and 

Keep records of the information in paragraphs (a)(2)(i) through (iv) of this section. 
All notifications submitted to comply with this subpart and all documentation supporting any notification. 

(iii) If the stationary Cl internal combustion is a certified engine, documentation from the manufacturer that the engine is certified to meet the emission standards. 
(iv) If the stationary Cl internal combustion is not a certified engine, documentation that the engine meets the emission standards. 

{b) If the stationary Cl internal combustion engine is an emergency stationary internal combustion engine, the owner or operator is not required to submit an initial notification. Starting with the model years in table 5 to tt 

applicable to non-emergency engines in the applicable model year, the owner or operator must keep records of the operation of the engine in emergency and non-emergency service that are recorded through tl 
lnf nn •• ,.,;n.n of the engine and the reason the engine was in operation during that time. 

{c) If the stationary Cl internal combustion engine is equipped with a diesel particulate filter, the owner or operator must keep records of any corrective action taken after the back pressure monitor has notified the owner c 
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Table 3-2c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart 1111- Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

NSPS Subpart A- Applicable Notification and Record keeping Requirements 

40 CFR Part 60 Subpart A- General Provisions 

§ 60.7 Notification and record keeping 

(a) Any owner or operator subject to the provisions of this part shall furnish the Administrator written notification or, if acceptable to both the Administrator and the owner or operator of a source, electro1 

(1) A notification of the date construction (or reconstruction as defined under §60.15) of an affected facility is commenced postmarked no later than 30 days after such date. This requirement shall not ap~ 

purchased in completed form. 

(3) A notification of the actual date of initial startup of an affected facility postmarked within 15 days after such date. 

(6) A notification of the anticipated date for conducting the opacity observations required by §60.1l(e)(1) of this part. The notification shall also include, if appropriate, a request for the Administrator to pr• 

performance test. The notification shall be postmarked not less than 30 days prior to such date. 

(b) Any owner or operator subject to the provisions of this part shall maintain records of the occurrence and duration of any startup, shutdown, or malfunction in the operation of an affected facility; any rr 

any periods during which a continuous monitoring system or monitoring device is inoperative. 

(c) Each owner or operator required to install a continuous monitoring device shall submit excess emissions and monitoring systems performance report (excess emissions are defined in applicable subpart 

of this section) to the Administrator semiannually, except when: more frequent reporting is specifically required by an applicable subpart; or the Administrator, on a case-by-case basis, determines that mo 

assess the compliance status of the source. All reports shall be postmarked by the 30th day following the end of each six-month period. Written reports of excess emissions shall include the following inforr 

(1) The magnitude of excess emissions computed in accordance with §60.13(h), any conversion factor(s) used, and the date and time of commencement and completion of each time period of excess em is~ 
reporting period. 

(2) Specific identification of each period of excess emissions that occurs during startups, shutdowns, and malfunctions of the affected facility. The nature and cause of any malfunction (if known), the correc 

adopted. 

{3) The date and time identifying each period during which the continuous monitoring system was inoperative except for zero and span checks and the nature of the system repairs or adjustments. 

(4) When no excess emissions have occurred or the continuous monitoring system(s) have not been inoperative, repaired, or adjusted, such information shall be stated in the report. 

(f) Any owner or operator subject to the provisions ofthis part shall maintain a file of all measurements, including continuous monitoring system, monitoring device, and performance testing measureme1 

evaluations; all continuous monitoring system or monitoring device calibration checks; adjustments and maintenance performed on these systems or devices; and all other information required by this pan 

inspection. The file shall be retained for at least two years following the date of such measurements, maintenance, reports, and records. 

Applicable Definition(s): 

Affected facility means, with reference to a stationary source, any apparatus to which a standard is applicable (§60.2). 

Commenced means, with respect to the definition of new source in section lll(a){2) of the Act, that an owner or operator has undertaken a continuous program of construction or modification or that an owner or operator has E 

complete, within a reasonable time, a continuous program of construction or modification (§60.2). 

Construction means fabrication, erection, or installation of an affected facility (§60.2). 

Continuous monitoring system means the total equipment, required under the emission monitoring sections in applicable subparts, used to sample and condition (if applicable), to analyze, and to provide a permanent record of 1 

Monitoring device means the total equipment, required under the monitoring of operations sections in applicable subparts, used to measure and record (if applicable) process parameters (§60.2). 
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Table 3-2c 

Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NSPS Subpart 1111- Standards of Performance for Stationary Compression Ignition Internal Combustion Engines 

NSPS Subpart A- Applicable Performance Testing Requirements 

Except as specified in paragraphs (a)(1),(a)(2), (a)(3), and (a)(4) of this section, within 60 days after achieving the maximum production rate at which the affected facility will be operated, but not lat 

other times specified by this part, and at such other times as may be required by the Administrator under section 114 of the Act, the owner or operator of such facility shall conduct performan• 

of the results of such performance test(s). 

Performance tests shall be conducted and data reduced in accordance with the test methods and procedures contained in each applicable subpart unless the Administrator (1) specifies or approve' 

changes in methodology, (2) approves the use of an equivalent method, (3) approves the use of an alternative method the results of which he has determined to be adequate for indicating whet 

lrPnuirPrnP11t for performance tests because the owner or operator of a source has demonstrated by other means to the Administrator's satisfaction that the affected facility is in compliance with the' 

sample volumes when necessitated by process variables or other factors. Nothing in this paragraph shall be construed to abrogate the Administrator's authority to require testing under sectior 

Performance tests shall be conducted under such conditions as the Administrator shall specify to the plant operator based on representative performance of the affected facility. The owner or ope1 

as may be necessary to determine the conditions of the performance tests. Operations during periods of startup, shutdown, and malfunction shall not constitute representative conditions for 

in excess of the level of the applicable emission limit during periods of startup, shutdown, and malfunction be considered a violation of the applicable emission limit unless otherwise specified in the a1 

The owner or operator of a~ affected facility shall provide the Administrator at least 30 days prior notice of any performance test, except as specified under other subparts, to afford the Administr; 

30 days notice for an initially scheduled performance test, there is a delay (due to operational problems, etc.) in conducting the scheduled performance test, the owner or operator of an affected 

or local agency) as soon as possible of any delay in the original test date, either by providing at least 7 days prior notice of the rescheduled date of the performance test, or by arranging a resche1 

(e) The owner or operator of an affected facility shall provide, or cause to be provided, performance testing facilities as follows: 

(1) Sampling ports adequate for test methods applicable to such facility. This includes (i) constructing the air pollution control system such that volumetric flow rates and pollutant emission rates can b 

procedures and (ii) providing a stack or duct free of cyclonic flow during performance tests, as demonstrated by applicable test methods and procedures. 

Safe sampling platform(s). 

Safe access to sampling platform(s). 

(f) Unless otherwise specified in the applicable subpart, each performance test shall consist of three separate runs using the applicable test method. Each run shall be conducted for the time and unde1 

For the purpose of determining compliance with an applicable standard, the arithmetic means of results of the three runs shall apply. In the event that a sample is accidentally lost or conditions occur' 

of forced shutdown, failure of an irreplaceable portion of the sample train, extreme meteorological conditions, or other circumstances, beyond the owner or operator's control, compliance m 

the arithmetic mean of the results of the two other runs. 

Applicable Definition(s): 

Affected facility means, with reference to a stationary source, any apparatus to which a standard is applicable (§60.2). 

Malfunction means any sudden, infrequent, and not reasonably preventable failure of air pollution control equipment, process equipment, or a process to operate in a normal or usual manner. Failures that are caused in part b· 

malfunctions (§60.2). 

Shutdown means the cessation of operation of an affected facility for any purpose (§60.2). 

Startup means the setting in operation of an affected facility for any purpose (§60.2). 
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Table 3-3A 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of Applicable National Emission Standards for Hazardous Air Pollutants (NESHAPs) 

Existing requirement applicable to the proposed silicon manufacturing facility. 

Table 3-3a - NESHAP Table.xls 



Table 3-3b- NESHAP- MACT Table.xls 

Table 3-38 

Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of Applicable National Emission Standards for Hazardous Air Pollutants (NESHAPs)- MACT Source Categories 

1 of 4 



Table 3-3b- NESHAP- MACT Table.xls 

Table 3-36 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

2 of4 



Table 3-3b- NESHAP- MACT Table.xls 

Table 3-36 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

3 of4 



Notes: 

Table 3-3B 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

•subpart UUUUU- Coal- and Oil-Fired Electric Utility Steam Genrating Units is a proposed Subpart and has not yet been promulgated 
Existing requirement applicable to the proposed silicon manufacturing facility. 
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Table 3-3c 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
NESHAP MACT Subpart llll- NESHAPS for Stationary Reciprocating Internal Combustion Engines 

Applicability and Definitions 

Subpart llll establishes national emission limitations and operating limitations for hazardous air pollutants (HAP) emitted from stationary reciprocating internal combustion engines (RICE) located at 
emissions. This subpart also establishes requirements to demonstrate initial and continuous compliance with the emission limitations and operating limitations. 

You are subject to this subpart if you own or operate a stationary RICE at a major or area source of HAP emissions. 

(a) A Stationary RICE is any internal combustion engine which uses reciprocating motion to convert heat energy into mechanical work and which is not mobile. 

{b) A Major Source of HAP Emissions is a plant site that emits or has the potential to emit any single HAP at a rate of 10 tons (9.07 mega grams) or more per year or any combination of HAP at are ate 
or more per year, except that for oil and gas production facilities, a major source of HAP emissions is determined for each surface site. 

(c) An Area Source of HAP Emissions is a source that is not a major source. 

(a) Affected Source is any existing, new, or reconstructed stationary RICE located at a major or area source of HAP emissions, excluding stationary RICE being tested at a stationary RICE test cell/stand. 

(2) New Stationary RICE 

(i) A stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions is new if you commenced construction of the stationary RICE on or after December 19, 20< 
(ii) A stationary RICE with a site rating of equal to or less than 500 brake HP located at a major source of HAP emissions is new if you commenced construction of the stationary RICE on or after June 12 
(iii) A stationary RICE located at an area source of HAP emissions is new if you commenced construction of the stationary RICE after June 12, 2006. 

(b) Stationary RICE Subject to limited Requirements 

(1) An affected source which meets either of the criteria in paragraphs (b)(1)(i) through (ii) of this section does not have to meet the requirements of this subpart and of subpart A of this part excep1 
requirements of 63.6645(f) 

(i) The stationary RICE is a new or reconstructed emergency stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions. 
{ii) The stationary RICE is a new or reconstructed limited use stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions. 

(c) Stationary RICE Subject to Regulations under 40 CFR 60 ~An affected source that meets any of the criteria in paragraphs (c)( I) through (7) of this section must meet the requirements of this pa1 
requirements of 40 CFR 60, Subpart 1111, for compression Ignition engines or 40 CFR 60, Subpart JJJJ, for spark ignition engines. No further requirements apply for such engines under this part. 

(1) A new or reconstructed stationary RICE located at an area source. 
(2) A new or reconstructed 2SLB stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 
(3) A new or reconstructed 4SLB stationary RICE with a site rating of less than 250 brake HP located at a major source of HAP emissions. 
(4) A new or reconstructed spark ignition 4 stroke rich burn (4SRB) stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 
(5) A new or reconstructed stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions which combusts landfill or digester gas equivalent to 10 ~ 
heat input on an annual basis. 

(6) A new or reconstructed emergency or limited use stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 
(7) A new or reconstructed compression ignition (CI) stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 

(a)(3) If you start up your new or reconstructed stationary RICE with a slte rating of more than 500 brake HP located at a major source of HAP emissions after August 6, 2004, you must comply with thE 
limitations and operating limitations in this subpart upon startup of your affected source. 

{5) If you start up your new or reconstructed stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions after January 18, 2008, you must campi• 
limitations and operating limitations in this subpart upon startup of your affected source. 
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Table 3-3c 

CMississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NESHAP MACT Subpart ZZZ:Z- NESHAPS for Stationary Reciprocating Internal Combustion Engines 

Notifications, Reports and Records 

(f) If you are required to submit an Initial Notification but are otherwise not affected by the requirements of this subpart, in accordance with 63.6590{b), your notification should include the information in 63.9(b){2}{i} thn 

additional requirements and explain the basis of the exclusion (for example, that it operates exclusively as an emergency stationary RICE if it has a site rating of m roe than 500 brake HP located at a major source of HAP e 
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Table 3-3c 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NESHAP MACT Subpart A- General Provisions 

63.9- Notification Requirements 

Initial notifications. {l)(i) The requirements of this paragraph apply to the owner or operator of an affected source when such source becomes subject to a relevant standard. 

i If an area source that otherwise would be subject to an emission standard or other requirement established under this part if it were a major source subsequently increases its emissions of hazardous air pollutants (or 

is a major source that is subject to the emission standard or other requirement, such source shall be subject to the notification requirements of this section. 

i Affected sources that are required under this paragraph to submit an initial notification may use the application for approval of construction or reconstruction under §63.S(d) of this subpart, if relevant, to fulfill the ini1 

The owner or operator of an affected source that has an initial startup before the effective date of a relevant standard under this part shall notify the Administrator in writing that the source is subject to the relevant st 

120 calendar days after the effective date of the relevant standard {or within 120 calendar days after the source becomes subject to the relevant standard), shall provide the following information: 

The name and address of the owner or operator; 

i The address (i.e., physical location) ofthe affected source; 

i An identification of the relevant st;mdard, or other requirement, that is the basis of the notification and the source's compliance date; 

A brief description of the nature, size, design, and method of operation of the source and an identification of the types of emission points within the affected source subject to the relevant standard and types of hazan 

(v} A statement of whether the affected source is a major source or an area source. 
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Table 3·3C 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

NESHAP MACT Subpart ll.ZZ- NESHAPS for Stationary Reciprocating Internal Combustion Engines 
Applicability and Definitions 

Subpart lZlZ establishes national emission limitations and operating limitations for hazardous air pollutants (HAP) emitted from stationary reciprocating internal combustion engines (RICE) located at emissions. This subpart also establishes requirements to demonstrate initial and continuous compliance with the emission limitations and operating limitations. 

You are subject to this subpart if you own or operate a stationary RICE at a major or area source of HAP emissions. 

(a) A Stationary RICE is any internal combustion engine which uses reciprocating motion to convert heat energy into mechanical work and which is not mobile. 

(b) A Major Source of HAP Emissions is a plant site that emits or has the potential to emit any single HAP at a rate of 10 tons (9.07 mega grams) or more per year or any combination of HAP at are ate or more per year, except that for oil and gas production facilities, a major source of HAP emissions is determined for each surface site. 

(c) An Area Source of HAP Emissions is a source that is not a major source. 

(a) Affected source is any existing, new, or reconstructed stationary RICE located at a major or area source of HAP emissions, excluding stationary RICE being tested at a stationary RICE test cell/stand. 

(2) New Stationary RICE 
(i) A stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions is new if you commenced construction of the stationary RICE on or after December 19, 20( (ii) A stationary RICE with a site rating of equal to or less than 500 brake HP located at a major source of HAP emissions is new if you commenced construction of the stationary RICE on or after June 12 (iii) A stationary RICE located at an area source of HAP emissions is new if you commenced construction of the stationary RICE after June 12, 2006. 

(b) Stationary RICE Subject to Limited Requirements 

(1) An affected source which meets either of the criteria in paragraphs (b)(l)(i) through (ii) of this section does not have to meet the requirements of this subpart and of subpart A of this part excep~ requirements of 63.6645(1) 

(I) The stationary RICE is a new or reconstructed emergency stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions. (ii) The stationary RICE is a new or reconstructed limited use stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions. 

(c) Stationary RICE Subject to Regulations under 40 CFR 60- An affected source that meets any of the criteria In paragraphs (c)(l) through (7) of this section must meet the requirements of this pa1 requirements of 40 CFR 60, Subpart 1111, for compression ignition engines or 40 CFR 60, Subpart JJJJ, for spark ignition engines. No further requirements apply for such engines under this part. 

(1) A new or reconstructed stationary RICE located at an area source. 
(2) A new or reconstructed 2SLB stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 
(3) A new or reconstructed 4SLB stationary RICE with a site rating of less than 250 brake HP located at a major source of HAP emissions. 
(4) A new or reconstructed spark ignition 4 stroke rich burn (4SRB) stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. (5) A new or reconstructed stationary RICE with a site rating of less than or equal to 5,00 brake HP located at a major source of HAP emissions which combusts landfill or digester gas equivalent to 10 ~ heat input on an annual basis. 
(6) A new or reconstructed emergency or limited use stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. (7) A new or reconstructed compression ignition (CI) stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions. 

(a)(3) If you start up your new or reconstructed stationary RICE with a site rating of more than 500 brake HP located at a major source of HAP emissions after August 6, 2004, you must comply with thE limitations and operating limitations in this subpart upon startup of your affected source. 

(5) If you start up your new or reconstructed stationary RICE with a site rating of less than or equal to 500 brake HP located at a major source of HAP emissions after January 18, 2008, you must com pi• limitations and operating limitations in this subpart upon startup of your affected source. 
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Table 3-3c 

CMississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NESHAP MACT Subpart Zll.Z- NESHAPS for Stationary Reciprocating Internal Combustion Engines 

Notifications, Reports and Records 

If you are required to submit an Initial Notification but are otherwise not affected by the requirements of this subpart, in accordance with 63.6590(b), your notification should include the information in 63.9{b)(2)(i) thn 

I requirements and explain the basis of the exclusion (for example, that it operates exclusively as an emergency stationary RICE if it has a site rating of m roe than 500 brake HP located at a major source of HAP e 

Table 3-3c- NESHAP Zll.Z- Applicability.xlsx Page 2 of 3 



Table 3-3c 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

NESHAP MACT Subpart A- General Provisions 

63.9- Notification Requirements 

Initial notifications. (l)(i) The requirements of this paragraph apply to the owner or operator of an affected source when such source becomes subject to a relevant standard. 

i If an area source that otherwise would be subject to an emission standard or other requirement established under this part if it were a major source subsequently increases its emissions of hazardous air pollutants {or 
is a major source that is subject to the emission standard or other requirement, such source shall be subject to the notification requirements of this section. 

i Affected sources that are required under this paragraph to submit an initial notification may use the application for approval of construction or reconstruction under §63.S(d) of this subpart, if relevant, to fulfill the ini1 

The owner or operator of an affected source that has an initial startup before the effective date of a relevant standard under this part shall notify the Administrator in writing that the source is subject to the relevant st 
120 calendar days after the effective date of the relevant standard (or within 120 calendar days after the source becomes subject to the relevant standard), shall provide the following information: 

The name and address of the owner or operator; 

The address (i.e., physical location) of the affected source; 

An identification of the relevant standard, or other requirement, that is the basis of the notification and the source's compliance date; 

A brief description of the nature, size, design, and method of operation of the source and an identification of the types of emission points within the affected source subject to the relevant standard and types of hazan 

A statement of whether the affected source is a major source or an area source. 
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Table 3-3d 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

MACT Subpart YYYYYY- NESHAPS for Area Sources: Ferroalloys Production Facilities 

Applicability, Compliance and Definitions 

(a) You are subject to this subpart if you own or operate a ferroalloys production facility that is an area source of hazardous air pollutant (HAP) emissions. A ferroalloys producti 

ferrosilicon, ferrotitanium using the aluminum reduction process, ferrovanadium, ferromolybdenum, calcium silicon, silicomanganese zirconium, ferrochrome silicon, silvery iron, t 

standard ferromanganese, silicomanganese, ferromanganese silicon, calcium carbide or other ferroalloy products using electrometallurgical operations including electric arc furnac 

(b) The provisions of this subpart apply to each existing and new electrometallurgical operation affected source as defined in paragraphs (b)(1) and (b)(2) of this section. 

(1) An electrometallurgical operation affected source is existing if you commenced construction or reconstruction of the EAF or other reaction vessel on or before September 15, 21 

(2) An electrometallurgical operation affected source is new if you commenced construction or reconstruction of the EAF or other reaction vessel after September 15, 2008. 

Capture system means the collection of components used to capture gases and fumes released from one or more emissions points and then convey the captured gas stream to a c 

system may include but is not limited to, the following components as applicable to a give capture system design: duct intake devices, hoods, enclosures, ductwork, dampers, man 

Control device means the air pollution control equipment used to remove PM from the effluent gas stream generated by an EAF furnace or other reaction vessel. 

Electric arc furnace means any furnace wherein electrical energy is converted to heat energy by transmission of current between electrodes partially submerged in the furnace ch< 

Electrometallurgical operations means the use of electric and electrolytic processes to purify metals or reduce metallic compounds to metals. 
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Visible Emissions and Opacity 

Table 3-3d 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

MACT Subpart YYYYYY- NESHAPS for Area Sources: Ferroalloys Production Facilities 
Standards for Visible Emissions and Opacity 

(a) You must not discharge to the atmosphere visible emissions (VE) from the control device that exceed 5 percent of accumulated occurrences in a 60-minute observation peric 

{b) You must not discharge to the atmosphere fugitive PM emissions from the furnace building containing the electrometallurgical operations that exhibit opacity greater than; 
minute average per hour that does not exceed 60 percent. 
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Table 3-3d 

Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

MACT Subpart VYYYYY- NESHAPS for Area Sources: Ferroalloys Production Facilities 

Applicable Monitoring Requirements 

(a) EAF equipped with fabric filters -(1) Visual monitoring. You must conduct visual monitoring of the monovent or fabric filter outlet stack(s) for any VE according to the schedule specified in paragraphs (a)(l)(i) an( 

(i) Daily visual monitoring. Perform visual determination of fugitive emissions once per day, on each day the process is in operation, during operation of the process. 

(ii) Weekly visual monitoring. If no visible fugitive emissions are detected in consecutive daily visual monitoring performed in accordance with paragraph (a)(l)(i) of this section for 90 days of operation of the process, 1 

visual monitoring to once per calendar week of time the process is in operation, during operation of the process. If visible fugitive emissions are detected during these inspections, you must resume daily visual monitor 

that the process is in operation, in accordance with paragraph (a)(l)(i) of this section until you satisfy the criteria of this section to resume conducting weekly visual monitoring. 

(2) If the visual monitoring reveals the presence of any VE, you must conduct a Method 22 (appendix A-7 of 40 CFR part 60) test following the requirements of §63.11528(b)(l) within 24 hours of determining the preser 

(3) If you own or operate an existing affected source, you may install, operate, and maintain a bag leak detection system for each fabric filter as an alternative to the monitoring requirements in paragraph (a)(l) of this 

affected source, you must install, operate, and maintain a bag leak detection system for each fabric filter according to the requirements in paragraphs (a)(3)(i) through (a)(3)(vii) of this section. Such source is not subj, 

(a)(l) and (a)(2) of this section. 

(i) The system must be certified by the manufacturer to be capable of detecting emissions of PM at concentrations of 10 milligrams per actual cubic meter (0.00044 grains per actual cubic foot) or less. 

(ii) The bag leak detection system sensor must provide output of relative PM loadings and the owner or operator shall continuously record the output from the bag leak detection system using a strip chart recorder, 

(iii) The system must be equipped with an alarm that will sound when an increase in relative PM loadings is detected over the alarm set point established in the operation and maintenance plan, and the alarm must be 

seen, or otherwise detected by the appropriate plant personnel. 

(iv) The initial adjustment of the system must, at minimum, consist of establishing the baseline output by adjusting the sensitivity (range) and the averaging period of the device, and establishing the alarm set points. If 

delay time feature, you also must establish a maximum reasonable alarm delay time. 

(v) Following the initial adjustment, do not adjust the sensitivity or range, averaging period, alarm set point, or alarm delay time, except that, once per quarter, you may adjust the sensitivity of the bag leak detection sy 

including temperature and humidity. 

(vi) For fabnc filters that are discharged to the atmosphere through a stack, the bag leak detector sensor must be installed downstream of the fabric filter and upstream of any wet scrubber. 

(vii) Where multiple detectors are required, the system's mstrumentation and alarm may be shared among detectors. 

(4) When operating a bag leak detection system, if an alarm sounds, conduct visual monitoring of the monovent or fabrrc filter outlet stack(s) as required in paragraph (a)(1) of this section within 1 hour. If the visual monitoring reveals the pres£ 

Method 22 test followrng the requirements of §63.11528(b)(1) within 24 hours of determrning the presence of any VE. 

(5) You must prepare a site·specific monitoring plan for each bag leak detection system. You must operate and maintain each bag leak detection system according to the plan at all times. Each plan must address all of the items identified in pa 

section. 

(i) Installation of the bag leak detection system. 

(ii)lnitial and periodic adjustment of the bag leak detection system Including how the alarm set-point and alarm delay time will be established. 

(in) Operation of the bag leak detection system including quality assurance procedures. 

(iv) Maintenance ofthe bag leak detection system including a routine maintenance schedule and spare parts mventory list. 

(v) How the bag leak detection system output will be recorded and stored. 

(b) EAF equipped with wet scrubbers -(1) Visual monitoring. You must conduct visual monitoring of the wet scrubber outlet stack(s) for anyVE according to the schedule specified rn paragraphs (b)(1)(i) and (b)(1)(ii) of this section. 

(i) Daily visual monitoring. Perform visual determination of fugitive emissions once per day, on each day the process is in operation, during operation of the process. 

(ii) Weekly visual monitoring. If no visible fugitive emissions are detected in consecutive daily visual monitoring performed in accordance with paragraph (b)(1)(i) of this section for 90 days of operation of the process, you may decrease the fre( 

calendar week of time the process is in operation, during operation of the process. If visible fugitive emissions are detected during these inspections, you must resume daily visual monitoring of that operation during each day that the process i 

paragraph (b)(1)(i) of this section until you satisfy the criteria of this section to resume conducting weekly visual monitoring. 

(2)1f the visual monitoring reveals the presence of any VE, you must conduct a Method 22 (appendix A-7 of 40 CFR part 60) test following the requirements of §63.11528(b)(1) within 24 hours of determining the presence of any VE. 

(3)1f you own or operate an existing affected source, you may install, operate and maintain a continuous parameter monitoring system (CPMS) to measure and record the 3-hour average pressure drop and scrubber waterflow rate as an alten 

specified in paragraph (b)(1) of this section. If you own or operate a new sealed EAF affected source, you must install, operate, and maintain a CPMS for each wet scrubber. Such source is not subject to the requirements in paragraph (b)(l) o1 

(4) When operatrng a CPMS, if the 3-hour average pressure drop or scrubber water flow rate is below the minrmum levels that indicate normal operation of the control device, conduct visual monitoring of the outlet stack(s) as required by para 

of determining that the 3-hour average parameter value is below the required minimum levels. Manufacturer's specifications for pressure drop and liquid flow rate will be used to determine normal operations. If the visual monitoring reveals tl 

a Method 22 (appendix A-7 of 40 CFR part 60) test following the requirements of §63.11S28(b)(1) within 24 hours of determining the presence of any VE. 
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Table 3-3d 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

MACT Subpart YYYYYY- NESHAPS for Area Sources: Ferroalloys Production Facilities 

Applicable Testing and Compliance Requirements 

(a) Initial compliance demonstration deadlines. You must conduct an initial Method 22 {appendix A-7 of 40 CFR part 60) test following the requirements of paragraph (b){l) of this section of each existing electrometallur 

observation following the requirements of paragraph (c)(l) of this section from the furnace building due to electrometallurgical operations no later than 60 days after your applicable compliance date. For any new ele 
conduct an initial Method 22 test following the requirements of paragraph (b)(l) of this section within 15 days of startup of the control device. 

(b) Visible emissions limit compliance demonstration. 

{1) You must conduct a Method 22 (appendix A-7 of 40 CFR part 60) test to determine that VE from the control device do not exceed the emission standard specified in §63.11526{a). For a fabric filter, conduct the test f1 
stack(s), as applicable. For a wet scrubber, conduct the test for at least 60 minutes at the outlet stack(s). 

(2) You must conduct a semiannual Method 22 test using the procedures specified in paragraph (b)(1) of this section. 

(c) Furnace building opacity. (1) You must conduct an opacity test for fugitive emissions from the furnace building according to the procedures in §63.6(h) and Method 9 (appendix A-4 of 40 CFR part 60). The test must 
the furnace or reaction vessel. The observation must be focused on the part of the building where electrometallurgical operation fugitive emissions are most likely to be observed. 

(2) Conduct subsequent Method 9 tests no less frequently than every 6 months and each time you make a process change likely to increase fugitive emissions. 

(3) After the initial Method 9 performance test, as an alternative to the Method 9 performance test, you may monitor VE using Method 22 (appendix A-7 of 40 CFR part 60) for subsequent semi-annual compliance d· 
observed for 90 percent of the readings over the furnace cycle {tap to tap) or 60 minutes, whichever is longer. If VE are observed greater than 10 percent of the time over the furnace cycle or 60 minutes, whichever is lon~ 

possible, but no later than 15 calendar days after the Method 22 test using Method 9 (appendix A-4 of 40 CFR part 60) as specified in paragraph (c)(1) of this section. 

MACT YYYYYY- Applicability.xlsx Page 4of 5 



Table 3-3d 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

MACT Subpart YYYYYY- NESHAPS for Area Sources: Ferroalloys Production Facilities 

Applicable Notification, Reporting and Recordkeeping 

' 

Notifications 

(a) Initial notification. You must submit the Initial Notification required by §63.9(b)(2) of the General Provisions no later than 120 days after the date of publication of this final rule in the Federal Register.The Initial Notificatio 

through (b)(2)(iv), 

(b) Notification of compliance status. You must submit a Notification of Compliance Status in accordance with §63.9(h) of the General Provisions before the close of business on the 30th day following the completion of the i 

include the following: 

(1) The results of Method 22 (appendix A-7 of 40 CFR part 60) test for VE as required by §63,11528(a); 

(2) If you have installed a bag leak detection system, documentation that the system satisfies the design requirements specified in §63.11527(a)(3) and that you have prepared a site-specific monitoring plan that meets the req 

{3) The results of the Method 9 (appendix A-4 of 40 CFR part 60) test for building opacity as required by §63.11528(a). 

Reporting 

(c) Annual compliance certification. If you own or operate an affected source, you must submit an annual certification of compliance according to paragraphs (c)(1) through (c)(4) of this section. 

(1) The results of any daily or weekly visual monitoring events required by §63.11527(a)(l) and (b)(l), alarm-based visual monitoring at sources equipped with bag leak detection systems as required by §63.11527{a)(4), or reac 

on wet scrubbers required by §63.11527(b)(4), 

(2) The results of the follow up Method 22 (appendix A-7 of 40 CFR part 60) tests that are required if VE are observed during the daily or weekly visual monitoring, alarm-based visual monitoring, or out-of-range operating read 

(3) The results of the Method 22 (appendix A-7 of 40 CFR part 60) or Method 9 (appendix A-4 of 40 CFR part 60) tests required by §63,11528(b) and (c). respectively, 

(4) If you operate a bag leak detection system for a fabric filter or a CPMS for a wet scrubber, submit annual reports according to the requirements in §63.10(e) and include summary information on the number, duration, and c 

downtime incidents (other than downtime associated with zero and span or other calibration checks, if applicable). 

Recordkeeping 

(d) You must keep the records specified in paragraphs (d)(l) through (d)(2) ofthis section. 

(1) As required in §63.10(b)(2)(xiv), you must keep a copy of each notification that you submitted to comply with this subpart and all documentation supporting any Initial Notification, Notification of Compliance Status, anc 

(2) You must keep the records of all daily or weekly visual, Method 22 (appendix A-7 of 40 CFR part 60), and Method 9 (appendix A-4 of 40 CFR part 60) monitoring data required by §63.11527 and the information identified i 

(i) The date, place, and time of the monitoring event; 

(ii) Person conducting the monitoring; 

(iii) Technique or method used; 

{iv) Operating conditions during the activity; and 

(v) Results, including the date, time, and duration of the period from the time the monitoring indicated a problem (e.g., VE) to the time that monitoring indicated proper operation. 

(e) Your records must be in a form suitable and readily available for expeditious review, according to §63.10{b)(l). 

(f) As specified in §63.10(b)(l), you must keep each record for 5 years following the date of each recorded action. 

(g) You must keep each record onsite for at least 2 years after the date of each recorded action according to §63.10(b)(l). You may keep the records offsite for the remaining 3 years. 
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Section 1. 

Section 2. 
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Section 9. 

Section 10. 

Section 11. 

Section 12. 

Section 13. 

Section 14. 
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II 
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IX 
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XI 
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Table 3-4A 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
List of Applicable and Non-Applicable State Air Pollution Regulations 

Air Emission Regulations for the Prevention, Abatement and Control of Air 

Contaminants 

General 

Definitions 

Specific Criteria for, sou,.__,,~ ~er 
,> " ' ',, '"' ,;,,',,' > " : 

.. : ; >; .• ':····· 
; ; ..... atteri forSourcestlf' ........... ., :. . . · .. · . . a . . , . , ... ;•:·. .. . . .:.· /' : . :.'· 

Specific Criteria for Sources of Chemical Emissions 

N.-Soorces ; . ·. .: .·· ·;, 

Exceptions 

·~nsiQr.H~;•:,....nu' ;i.; : 
·.:;. ; 

Stack Height Considerations 

Provisions for Upsets, Startups and Shutdowns 

Severability 

Provisions for Existing Hospital/Medical/Infectious Waste Incinerators 

Provisions for Existing Commercial and Industrial Solid Waste Incineration 

Units 

Provisions for the Clean Air Interstate Rule 

Permit Regulations for the Construction and/or Operation of Air Emissions 

Equipment 

Generall.....,.ents (~~rf).~:Permittint•~m.., 
,',; ' ', i; ' '",; 

General Standards Applicable to All Permits 

Application for Permit to Construct and State Permit to Operate 

Stationary Source 

Public Participation and Public Availability of Information 

Application Review 

Compliance Testing 

Emissions Evaluation Report 

Procedures on Renewal of State Permit to Operate 

Reporting and Recordkeeping 

Emission Reduction Schedule 

General Permits 

Multi-Media Permits 

Exclusions 
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XIV 

XV 

XVI 

XVII 

APC-S-3 

Section 1. 

Section 2. 

Section 3. 

....... 4. 

Section 5. 

APC-S-3 

APC-S-4 

<( j,: ,, ' 
'"'',,il,'i 

APC-S-5 

APC-S-6 

I 

II 

Ill 

IV 

v 
VI 

VII 

APC-S-7 

Table 3-4A 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Applicable and Non-Applicable State Air Pollution Regulations 

CAFOs 

Options 

Permit Transfer 

Severability 

Mississippi Regulations for the Prevention of Air Pollution Emergency Episodes 

General 

Definitions 

Episode Criteria 

·· Emission «•• Action traarams 
Emergency Orders 

Mississippi Regulations for the Prevention of Air Pollution Emergency Episodes 

Mississippi Ambient Air Quality Standards 

Mississippi Regulations for the Prevention of Significant Deterioration of Air 

Quality 

. !-~:-latiansfortb•.Prevefttian al~pdfiGantotte..,_.ttn··Qf. ,.., 
' ,'' ' ' ,'' 

Qu--
Air Emissions Operating Permit Regulations for the Purposes of Title IV of the 

Federal Clean Air Act 

General Requirements 

Permit Applications 

Permit Content 

Permit lssuance(s), Renewal(s), Reopening(s) and Revision(s) 

Permit Review by EPA and Affected State(s) 

Permit Fees 

Insignificant Activities and Emissions 

Acid Rain Program Permit Regulations for Purposes of Title IV of the Federal 

Clean Air Act 

Acid Rain Program Permit Regulations for Purposes of Title IV of the Federal 

Clean Air Act 
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APC-S-8 

II 

APC-S-9 

Chapter 1. 

Chapter 2. 

Chapter 3. 

Chapter 4. 

APC-S-10 

Notes: 

Table 3-4A 

Mississippi Silicon, LLC 
Proposed Silicon Manufacturing Plant 

Burnsville, MS 
List of Applicable and Non-Applicable State Air Pollution Regulations 

Air Toxics Regulations 

Chemical Accident Prevention Provisions 

Regulations for Lead-Based Paint Activities 

General Scope and Applicability 

Definitions 

Accreditation of Training Programs 

Certification of Individuals and Firms Engaged in Lead-Based Paint Activities 

Work Practice Standards for Conducting Lead-Based Paint Activities 

Compliance Monitoring and Enforcement 

Regulations for Accreditation and Certification of Asbestos Abatement 

Personnel 

Regulations for Accreditation and Certification of Asbestos Abatement 

Personnel 

D Shaded items identify those State air regulations that contain emission standards or limits, 

monitoring or testing requirements, or other relevant requirements that are intended to protect 

human health and welfare and have been determined to be applicable to MS Silicon's proposed 

silicon manufacturing facility in Burnsville, Mississippi. Refer to discussion on applicability and 

compliance in Section 3 of this application. 

D Non-shaded regulations have been determined to be not applicable (do not contain any specific 

emission limitations, monitoring, recordkeeping, testing or reporting requirements) to MS 

Silicon's proposed silicon manufacturing facility in Burnsville, Mississippi. 
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Table 3-4b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

APC-S-1- Section 3. Specific Criteria for Sources of Particulate Matter 

Nuisances. No person shall cause, permit, or allow the emission of particles, or any contaminants in sufficient amounts or of such duration from any process as to be injuriou 

No person shall cause or permit the handling or transporting or storage of any material in a manner which allows or may allow unnecessary amounts of particulate matter to bee< 

When dust, fumes, gases, mist, odorous matter, vapors, or any combination thereof escape from a building or equipment in such a manner and amount as to cause a nuisance to 

I or·iei,na1:ed or to violate any other provision of this regulation, the Commission may order such corrected in a way that all air and gases or air and gasborne material 

the building or equipment are controlled or removed prior to discharge to the open air. 

) Fossil Fuel Burning. The maximum permissible emission of ash and/or particulate matter from fossil fuel burning installations shall be limited as follows: 

Emissions from installations of less than 10 million BTU per hour heat input shall not exceed 0.6 pounds per million BTU per hour heat input. 

) Emissions from installations equal to or greater than 10 million BTU per hour heat input but less than 10,000 million BTU per hour heat input shall not exceed an emission rate as 

E is the emission rate in pounds per million BTU per hour heat input and I is the heat input in millions of BTU per hour. 

Emissions from installations equal to or greater than 10,000 million BTU per hour heat input shall not exceed 0.19 pounds per million BTU per hour heat input. 

(a) General. Except as otherwise specified, no person shall cause, permit, or allow the emission of particulate matter in total quantities in any one hour from any manufacturing proc• 

outlets, or combination thereof, to exceed the amount determined by the relationship 

E is the emission rate in pounds per hour and pis the process weight input rate in tons per hour. 

r discharge of coarse solid matter may be allowed if no nuisance is created beyond the property boundary where the discharge occurs. 

Table 3-4a - MDEQ Rules- Applicability.xlsx Page 1 of 2 



Sulfur Compounds (502) 

Table 3-4c 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

APC-S-1- Section 4. Specific Criteria for Sources of Sulfur Compounds 

(a) The maximum discharge of sulfur oxides from any fuel burning installation in which the fuel is burned primarily to produce heat or power by indirect heat transfer shall not exce 

million BTU heat input. 

(b) No person shall cause or permit the burning offuel in any fuel burning equipment that results in an average emission of sulfur dioxide from any calendar year at a rate greater t 

for the corresponding calendar year 1970 unless otherwise authorized by the Commission. Installations under construction on January 

25, 1972, are excluded from this requirement. 

(c) The maximum discharge of sulfur dioxide from any modified fuel burning unit whose generation capacity is less than 250 million BTU per hour and in which the fuel is burned pr 

heat transfer shall not exceed 2.4 pounds (measured as sulfur dioxide) per million BTU heat input. For the purposes of Section 4 of these regulations only, "modification" shall mea1 

Source which increases the amount of any air pollutant (to which a standard applies) emitted by such source or which results in the emission of any air pollutant (to which a standa 

(a) Except as otherwise provided herein, no person shall cause or permit the emission of gas containing sulfur oxides (measured as sulfur dioxide) in excess of 2,000 ppm (volume) 1 

January 25, 1972, or in excess of 500 ppm (volume) from any process equipment constructed after January 25, 1972. The 500 ppm (volume) requirement shall apply for equipment 

otherwise provided by the Commission. 

Table 3-4a- MDEQ Rules- Applicability.xlsx Page 2 of 2 



Table 3-5a 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of 28 Designated Source Categories for PSD Permitting 

*Please be aware that any other source which has the potential to emit 250 tons per year of any regulated pollutar 

to PSD major source regulations regardless of the sources manufacturing operations. 

**The proposed MS Silicon silicon manufacturing plant is not one of the 28 designated source categories thus is sui 

250 tons/year PSD applicability threshold. 

Federal Emission Limitations.xlsx, PSD Source Categories 



Federal Emission Limitations.xlsx, PSD Significant 

Table 3-Sb 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

PSD Significant Emission Rates 

Reduced Sulfur Compounds 

{Including H2S) 

10 

10 



Carbon Monoxide 

Lead 

Nitrogen Dioxide 

Particulate Matter (PM 10) 

Particulate Matter (PM2_5) 

Ozone 

Sulfur Dioxide 

Table 3-6 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

National Ambient Air Quality Standards (NAAQS) 

(1) Not to be exceeded more than once per year. 

None 

Same as Primary 

Same as Primary 

Same as Primary 

(2)Final rule signed October 15, 2008. The 1978 lead standard (1.5 1-1g/m3 as a quarterly average) remains in effect until one 

year after an area is designated for the 2008 standard, except that in areas designated nonattainment for the 1978 standard, 

the 1978 standard remains in effect until implementation plans to attain or maintain the 2008 standard are approved. 

(3) The official level of the annual N02 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of 

clearer comparison to the 1-hour standard. 

(4) To attain this standard, the 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor 
within an area must not exceed 100 ppb (effective January 22, 2010). 

(5) Not to be exceeded more than once per year on average over 3 years. 

(6) To attain this standard, the 3-year average of the weighted annual mean PM2.5 concentrations from single or multiple 

community-oriented monitors must not exceed 15.0 1-1g/m3
• 

(7) To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at each population-oriented 

monitor within an area must not exceed 35 1-1g/m3 (effective December 17, 2006). 

(8) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 

measured at each monitor within an area over each year must not exceed 0.075 ppm. (effective May 27, 2008). 

(9) (a) To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average ozone concentrations 

measured at each monitor within an area over each year must not exceed 0.08 ppm. 

(b) The 1997 standard-and the implementation rules for that standard-will remain in place for implementation purposes 

as EPA undertakes rulemaking to address the transition from the 1997 ozone standard to the 2008 ozone standard. 

(c) EPA is in the process of reconsidering these standards (set in March 2008). 

(10) (a) EPA revoked the 1-hour ozone standard in all areas, although some areas have continuing obligations under that 
standard ("anti-backsliding"). 

(b) The standard is attained when the expected number of days per calendar year with maximum hourly average 

concentrations above 0.12 ppm is< 1. 

(11) The 1971 sulfur dioxide standards remain in effect until one year after an area is designated for the 2010 standard, 

except that in areas designated nonattainment for the 1971 standards, the 1971 standards remain in effect until 

implementation plans to attain or maintain the 2010 standards are approved. 

(12) Final rule signed June 2, 2010. To attain this standard, the 3-year average of the 99th percentile of the daily maximum 1-

hour average at each monitor within an area must not exceed 75 ppb. 

Federal Emission Limitations.xlsx, NAAQS 8/9/2013 



Table 3-7 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Federally Regulated Hazardous Air Pollutants 

.. 'ui''''limfi.l~i: '''"d 
75070 Acetaldehyde 302012 Hydrazine 

60355 Acetamide 7647010 Hydrochloric acid 

75058 Acetonitrile 7664393 Hydrogen fluoride (Hydrofluoric acid) 

98862 Acetophenone 7783064 Hydrogen sulfide(See Modification) 

53963 2-Acetylaminofluorene 123319 Hydroquinone 

107028 Acrolein 78591 lsophorone 

79061 Acrylamide 58899 Lindane (all isomers) 

79107 Acrvlic acid 108316 Maleic anhydride 

107131 Acrylonitrile 67561 Methanol 

107051 Allyl chloride 72435 Methoxychlor 

92671 4-Aminobiphenyl 74839 Methyl bromide (Bromomethane) 

62533 Aniline 74873 Methyl chloride (Chloromethane) 

90040 o-Anisidine 71556 Methyl chloroform (1,1,1-Trichloroethane) 

1332214 Asbestos 78933 
Methyl ethyl ketone (2-Butanone)(See 

Modification) 

71432 
Benzene 

!!including benzene from gasoline) 
60344 Methyl hydrazine 

92875 Benzidine 74884 Methyl iodide (lodomethane) 

98077 Benzotrichloride 108101 Methyl isobutyl ketone (Hexane) 

100447 Benzyl chloride 624839 Methyl isocyanate 

92524 Biphenyl 80626 Methyl methacrylate 

117817 Bis(2-ethylhexyl)phthalate (DEHP) 1634044 Methyl tert butyl ether 

542881 Bis(chloromethyl)ether 101144 4,4-Methylene bis(2-chloroaniline) 

75252 Bromoform 75092 Methylene chloride (Dichloromethane) 

106990 1,3-Butadiene 101688 Methylene diphenyl diisocyanate (MDI) 

156627 Calcium cyanamide 101779 4,4'--Methylenedianiline 

105602 Caprolactam(See Modification) 91203 Naphthalene 

133062 Captan 98953 Nitrobenzene 

63252 Carbaryl 92933 4-Nitrobiphenyl 

75150 Carbon disulfide 100027 4-Nitrophenol 

56235 Carbon tetrachloride 79469 2-Nitropropane 

463581 Carbonyl sulfide 684935 N-Nitroso-N-methylurea 

120809 Catechol 62759 N-Nitrosodimethylamine 

133904 Chloramben 59892 N-Nitrosomorpholine 

57749 Chlordane 56382 Parathion 

7782505 Chlorine 82688 
Pentachloronitrobenzene 

Quintobenzene) 

79118 Chloroacetic acid 87865 Pentachlorophenol 

532274 2-Chloroacetophenone 108952 Phenol 

108907 Chlorobenzene 106503 I p-Phenylenediamine 

510156 Chlorobenzilate 75445 Phosgene 

67663 Chloroform 7803512 Phosphine 

107302 Chloromethyl methyl ether 7723140 Phosphorus 

126998 Chloroprene 85449 Phthalic anhydride 

1319773 Cresols/Cresylic acid (isomers and mixture) 1336363 Polychlorinated biphenyls (Aroclors) 

95487 a-Cresol 1120714 1,3-Propane sultone 

108394 m-Cresol 57578 beta-Propiolactone 

106445 p-Cresol 123386 Propionaldehyde 

98828 Cumene 114261 Propoxur (Baygon) 

94757 2,4-D, salts and esters 78875 
Propylene dichloride (1,2-

Dichloropropane) 

3547044 DOE 75569 Propylene oxide 

334883 Diazomethane 75558 1,2-Propylenimine (2-Methyl aziridine) 

132649 Dibenzofu ra ns 91225 Quinoline 

96128 1,2-Dibromo-3-chloropropane 106514 Quinone 

84742 Dibutylphthalate 100425 Styrene 

106467 1,4-Dichlorobenzene(p) 96093 Styrene oxide 

91941 3,3-Dichlorobenzidene 1746016 2,3,7,8-Tetrachlorodibenzo-p-dioxin 

111444 
Dichloroethyl ether (Bis(2-

ch loroethyl)ether) 
79345 1, 1,2,2-T etrach loroeth a ne 

542756 1,3-Dichloropropene 127184 Tetrachloroethylene (Perchloroethylene) 

Federal Emission Limitations.xlsx, Regulated HAPs 8/9/2013 



Table 3-7 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Federally Regulated Hazardous Air Pollutants 

?' . 
62737 Dichlorvos 7550450 Titanium tetrachloride 
111422 Diethanolamine 108883 Toluene 

121697 N,N-Diethyl aniline (N,N-Dimethylaniline) 95807 2,4-Toluene diamine 

64675 Diethyl sulfate 584849 2,4-Toluene diisocyanate 
119904 3,3-Dimethoxybenzidine 95534 o-Toluidine 
60117 Dimethyl aminoazobenzene 8001352 Toxaphene (chlorinated camphene) 
119937 3,3'-Dimethyl benzidine 120821 1,2,4-Trichlorobenzene 
79447 Dimethyl carbamoyl chloride 79005 1,1,2-Trichloroethane 
68122 Dimethyl formam ide 79016 Trichloroethylene 
57147 1,1-Dimethyl hydrazine 95954 2,4,5-Trichlorophenol 

131113 Dimethyl phthalate 88062 2,4,6-Trichlorophenol 
77781 Dimethyl sulfate 121448 Triethylamine 

534521 4,6-Dinitro-o-cresol, and salts 1582098 Trifluralin 
51285 2,4-Dinitrophenol 540841 2,2,4-Trimethylpentane 

121142 2,4-Dinitrotoluene 108054 Vinyl acetate 
123911 1,4-Dioxane (1,4-Diethyleneoxide) 593602 Vinyl bromide 
122667 1,2-Diphenylhydrazine 75014 Vinyl chloride 

106898 
Epichlorohydrin (1-Chloro-2,3-
epoxypropane) 

75354 Vinylidene chloride (1,1-Dichloroethylene) 

106887 1,2-Epoxybutane 1330207 Xylenes (isomers and mixture) 
140885 Ethyl acrylate 95476 o-Xylenes 
100414 Ethyl benzene 108383 m-Xylenes 
51796 Ethyl carbamate (Urethane) 106423 p-Xylenes 

75003 Ethyl chloride (Chloroethane) 0 Antimony Compounds 

106934 Ethylene dibromide (Dibromoethane) 0 
Arsenic Compounds (inorganic including 

arsine) 

107062 Ethylene dichloride (1,2-Dichloroethane) 0 Beryllium Compounds 

107211 Ethylene glycol 0 Cadmium Compounds 
151564 Ethylene imine (Aziridine) 0 Chromium Compounds 
75218 Ethylene oxide 0 Cobalt Compounds 
96457 Ethylene thiourea 0 Coke Oven Emissions 

75343 Ethylidene dichloride (1,1-Dichloroethane) 0 Cyanide Compounds! 

50000 Formaldehyde 0 Glycol ethers2 
76448 Heptachlor 0 Lead Compounds 

118741 Hexachlorobenzene 0 Manganese Compounds 
87683 Hexachlorobutadiene 0 Mercury Compounds 
77474 Hexachlorocyclopentadiene 0 Fine mineral fibers3 
67721 Hexachloroethane 0 Nickel Compounds 

822060 Hexamethylene-1,6-diisocyanate 0 Polycylic Organic Matter4 
680319 Hexamethylphosphoramide 0 Radionuclides (including radon)5 
110543 Hexane 0 Selenium Compounds 

*List of federally regulated HAPs taken from 112b- The Clean Air Act Amendments of 1990 List of Hazardous Air Pollutants. List currently 
contains 187 regulated HAPs. http://www.epa.gov/ttn/atw/orig189.html 
NOTE: For all listings above which contain the word "compounds" and for glycol ethers, the following applies: Unless otherwise specified, 
these listings are defined as including any unique chemical substance that contains the named chemical (i.e., antimony, arsenic, etc.) as part 
of that chemical's infrastructure. 

1. X'CN where X= H' or any other group where a formal dissociation may occur. For example KCN or Ca(CN)2 
2. Includes mono- and di- ethers of ethylene glycol, diethylene glycol, and triethylene glycol R-(OCH2CH2)n -OR' where 
n = 1, 2, or 3 

R =alkyl or aryl groups 

R' = R, H, or groups which, when removed, yield glycol ethers with the structure: R-(OCH2CH)n-OH. Polymers are excluded from the glycol 
category.(See Modification) 

3. Includes mineral fiber emissions from facilities manufacturing or processing glass, rock, or slag fibers (or other mineral derived fibers) of 
average diameter 1 micrometer or less. 

4. Includes organic compounds with more than one benzene ring, and which have a boiling point greater than or equal to 100 Q C. 
5. A type of atom which spontaneously undergoes radioactive decay. 

Federal Emission Limitations.xlsx, Regulated HAPs 8/9/2013 



105602 

7783064 

78933 

0 

Notes: 

Caprolactam 

Hydrogen Sulfide 

Table 3-7b 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Federally Regulated Hazardous Air Pollutants - Modifications 

On July 19, 1993, EPA received a petition from AlliedSignal, Inc., BASF Corporation, and DSM Chemicals North America, Inc. to delete caprc 

the hazardous air pollutant list in Section 112(b)(1), 42 U.S.C., Section 7412(b)(1). A Notice of Recipt was published (58FR45081, August 26 

were adequate to support decision making. After a comprehensive review of the data submitted, the EPA published a proposal to delist ca 

September 18, 1995). In order to help address public concern,on March 13, 1995, EPA executed two detailed agreements with AlliedSignal 

Carolina manufacturing facility and anotherfacility located in Chesterfield, Virginia, copies of which are included in the public docket forth 

that, if caprolactam was delisted pursuant to the proposal, AlliedSignal would install emissions controls which EPA believed would be equil 

would have been required had EPA issued a standard to control these sources under Section 112. The agreed emissions controls are incoq 

operating permits for the affected facilities, and will be in place years earlier than controls would have otherwise been required. In additio 

establish a citizen advisory panel concerning the lrmo facility in order to improve communications with the community and to assure that • 

implementation of the agreed emission reductions. The public requesting a public hearing. On November 28, 1995, the EPA published a no 

extention of the comment period (60FR58589). After considering all public comments, the EPA published a final rule delisting caprolactam 

A clerical error led to the inadvertent addition of hydrogen sulfide to the Section 112(b) list of Hazardous Air Pollutants. However, a Joint F 

sulfide from the Section 112(b)(1) list was passed by the Senate on August 1, 1991 (Congressional Record page S11799), and the House of 

25, 1991 (Congressional Record pages H11217-H11219). The Joint Resolution was approved by the President on December 4, 1991. Hydro1 

112(r) and is subject to the accidental release provisions. 

On December 19, 2005 the Environmental Protection Agency removed methyl ethyl ketone (MEK) from the list of toxic air pollutants. The' 

now 187. 

After extensive technical review and consideration of public comments, EPA concluded that potential exposures to MEK emitted from indL 

Methyl ethyl ketone (2- reasonably be anticipated to cause human health or environmental problems. 

Butanone) 

Glycol Ethers 

MEK is used as a solvent in the surface coatings industry, specifically in manufacturing vinyl lacquers, some lacquers and acrylics. lndustrie 

adhesives, magnetic tapes, printing inks, degreasing and cleaning fluids, as a dewaxing agent for lubricating oils and as an intermediate in t 

and perfumes. 

Emissions of MEK will continue to be regulated as a volatile organic compound because of its contribution to the formation of ground-leve 

On November 21, 2003 (68FR65648), the EPA proposed to remove the compound ethylene glycol monobutyl ether (EGBE) (2-Butoxyethan 

(CAS) No. 111-76-2) from the group of glycol ethers. On November 29, 2004 (69FR69320) this proposal was made final. 

On January 12, 1999 (64FR1780), the EPA proposed to modify the definition of glycol ethers to exclude surfactant alcohol ethoxylates and 

August 2, 2000 (65FR47342), the EPA published the final action. This action deletes each individual compound in a group called the surfact 

derivatives (SAED) from the glycol ethers category in the list of hazardous air pollutants (HAP) established by section 112(b)(1) of the Clear 

112(b)(3)(D) of the CAA, EPA may delete specific substances from certain listed categories, including glycol ethers. To implement this actio 

glycol ethers to exclude the deleted compounds. This action is also making conforming changes with respect to designation of hazardous s 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). These final rules are being issued by EPA in response 1 

exposure and hazards of SAED that was prepared by the Soap and Detergent Association (SDA) and submitted to EPA. Based on this inforn 

determination that there are adequate data on the health and environmental effects of these substances to determine that emissions, am 

bioaccumulation, or deposition of these substances may not reasonably be anticipated to cause adverse human health or environmental e 

Taken from Modifications To The 112(b)1 Hazardous Air Pollutants- http:/ /www.epa.gov/ttn/atw/pollutants/atwsmod.html 

Federal Emission Limitations.xlsx, HAP Modifications 



1. Good combustion practices, 

2. Combustion of natural gas only, 

Table 4-1 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of BACT Determinations- Greenhouse Gases 

3. Selection of the most energy efficient burner design based on engineering selection process, and 

4. Periodic maintenance. 

BACT Determinations.xlsx, GHG Page 1 of 6 



Emission Rates 
PM 1o/PM2 5 - O.OOS gr/dscf 

Add on Control or Work Practice Standards 
Use of fabric filter control (i.e., baghouse). 

Emission Rate 

: :.··.·" 

Table4-2 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Summary of BACT Determinations- PMw/PM 2.5 

No emission limit is being proposed since there is no formal method for quantifying emissions from this type of indoor operation 

Add on Control or Work Practice Standards 
Best Management Practices to minimize the generation of PM/PM 10/PM 2.5 fugitive emissions from the casting frame operation 

. · 

Emission Rates 
No emission limit is being proposed for this operation since there are no available test methods to determine the PM/PM 10/PM 2 5 emission rate 

Add on Control or Work Practice Standards 
1. Limited hours of operation; and 
2. Operation of the wood chipper with an enclosure or similar that will minimize fugitive dust emissions. 

Emission Rates 
None 

Add on Control or Work Practice Standards 
1. Combustion of natural gas; and 
2. Good operating practices. 

Material Transfer to and From Coal Stora~e Pile IAA-101) 

:< 

No emission limit is being proposed for this operation since there is no available test method to determine the PM/PM 1o/PM 2 5 emission rate 
Add-on Control or Work Practice Standard-

··.:,.,,' . 

·''"''t'··•:a:~. 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop heighU, use of chemical stabilization dust suppressants and/or watering to reduce any visible emissions; 
• Development of a fugitive dust control plan 

Material Transfer to and From Wood Storau Pile IAA-102) 
No emission limit is being proposed for this operation since there is no available test method to determine the PM/PM 11jPM 2.5 emission rate 
Add-on Control or Work Practice Standard-
• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible emissions; 
• Development of a fugitive dust control plan 

Material Transfer to and From Quartz and Umestone Storage Piles fAA-103 and AA·104l 
No emission limit is being proposed for this operation since there is no available test method to determine the PM/PM1o/PM25 emission rate 
Add-on Control or Work Practice Standard-
• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible emissions; 
• Development of a fugitive dust control plan 

Material Handling (Coal Wood Quartz) Baghouse fAA-lOla AA-102a AA-103al and Product Handling Area Baghouse fAA-301 and AA-403) 
Emission Rate- 0.003 gr/dscf* 

•1t should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.0015 gr/dscfto minimize the potential impact on PM 1ofPM2 5 air quality. This emission rate does not constitute BACT 

Add-on control or Work Practice Standard -
Fabric Filter Baghouse for PM control 

Storage Pile Processing fAA-105) 
No emission limit is being proposed for this operation since there is no available test method to determine the PM/PM1o/PM2.5 emission rate 
Add-on Control or Work Practice Standard -
The development of a fugitive dust control plan including the use of measures designed to eliminate dust such as application of wet suppressants, watering, wind screens and speed reduction, as required 

Storage Pile Wind Erosion IAA-106) 
No emission limit is being proposed for th"1s operation since there is no available test method to determine the PM/PM1ofPM 2.5 emission rate 
Add-on Control or Work Practice Standard-
Implementation of a fugitive dust control plan. Visible emissions from the storage piles shall be controlled by the application of water, other dust suppressants or the use of wind screens, as needed 

Emission Rates 
PM 1o/PM 2.5 - 0.01 gr/dscf 

Add on Control or Work Practice Standards 
Use of fabric filter control (i.e., bin vent filter) 

Emission Rates 

, •. i. ;i,' 

No emission limit is being proposed for this operation since there is no available test method to determine the PM/PM1o/PM 2.5 emission rate. 

Add on Control or Work Practice Standards 

· ... u::.:·. 

.'(.;hi .. ;;,,;:; .. 

Development of dust control plan including the use of measures designed to eliminate dust such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as required. 

Emission Rates 
None 

Add on Control or Work Practice Standards 
1. Compliance with NSPS 1111; and 
2. Good combustion/operating practices. 

BACT Determinations.xlsx, PM10 

.,,, '· ,.· 
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. Compliance with NSPS 1111; 

. Good combustion/operating practices; and 

. Use of ultra low sulfur diesel (ULSD) fuel. 

BACT Determinations.xlsx, NOx 

Table 4-3 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of BACT Determinations - NO, 

Page 3 of 6 



1. Utilization of a semi-enclosed SAF design. 

2. Good combustion and operating practices 

1. Compliance with NSPS 1111; and 

2. Good combustion/operating practices. 

BACT Determinations.xlsx, CO 

Table 4-4 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of BACT Determinations- CO 

Page 4 of 6 



. Good combustion/operating practices; and 

. Use of ultra low sulfur diesel (ULSD) fuel. 

BACT Determinations.xlsx, S02 

Table 4-5 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

Summary of BACT Determinations- S02 

Page 5 of 6 



2. Good combustion/operating practices. 

BACT Determinations.xlsx, VOC 

Table 4-6 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnsville, MS 

Summary of BACT Determinations. VOC 

Page 6 of 6 



Section 5- Modeling Tables.xlsx, Standards 

Table 5-1 

MSSillcon 

Proposed Silicon Manufacturing Plant 

Summary of Applicable Standards 



PMz.s 

NO, 

co••••• 

Notes: 

Grenada- Grenada 
County 

Average 

Pascagoula-
Jackson County 

Pascagoula -
Jackson County 

Jackson
Hinds County 

Town 24-Hour 

Rural Area Annual 

Rural Area 24-Hour 

Annual 
Town 

1-Hour 

Town 
24-Hour 

Annual 

1-Hour 
Town 

8-Hour 

*Background concentrations based on MDEQ's 2012 Air Quality Data Summary 

Table 5-2 
Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 
Summary of Representative Ambient Air Pollutant Concentrations 

46 ugfm3 46 1st High Averaged Over 3 Years 

30 ug/m3 30 2nd High Averaged Over 3 Years 

9.8 ug/m 3 9.8 

9.5 ugfm3 9.5 2012 Annual Average Design Value••• 

9.65 ug/m 3 9.65 

18 ug/m3 18 

19 ugfm3 19 2012 24-Hour Average Design Value*"'• 

18.5 ug/m 3 18.5 

4 ppb 7.5 2012 Annual Average 

34 ppb 63.9 2012 1-Hour Average Design Value 

7 ppb 18.3 Highest 2nd High Over 3 Years 

2.16 ppb 5.7 

1.3 ppm 1482 20111-Hour Highest 2nd High 

1.0 ppm 1140 20118-Hour Highest 2nd High 

**PM10 background concentrations based on EPA's AirData Monitoring Value Report for 2010, 2011 and 2012. 
***The monitor located in Lee County is located near the Tupelo Regional Airport. This airport may affected measurements at the PM 2_5 monitor. Because of this potenf1al influence the two 
monitors located in DeSoto County (Hernando) and Grenada County {Genada) were considered more representative of the proposed project site. The measured concentrations from these 
monitors were averaged to represent the background PM2_5 levels at the proposed plant site. 

••••so2 24-hour background concentration based on EPA's AirOata Monitoring Value Report for 2010, 2011 and 2012. 3-hour concentration was set equal to the 1-hour concentration which 
was taken from MDEQ's 2012 Air Quality Data Summary. Annual background concentration is based on multiplying the 1-hour concentration by 0.08. The conversion factor obtained from 
EPA Screen3 conversion factors (converting 1-hour concentrations to other averaging periods). 

•••••co 1-hour and 8-hour background concentrations based on the highest 2nd high from EPA's AirData Monitoring Value Report for 2010, 2011 and 2012. 
••••••concentrations convered from ppm/ppb to ug/m3 based on AP-42, Appendix A- Miscellaneous Data & Conversion Factors (Sept.1985), Conversion Factors for Various Substances
Gaseous Pollutants 

- 0 3 - 1 ppm, volume= 1960 ~m3 

- N02 - 1 ppm, volume= 1880 1-11/m3 

- S02 - 1 ppm, volume= 2610~m3 

-CO- 1 ppm, volume= 1.14 mgfm3 

Section 5- ModelingTables.xlsx, Background Concentrations 



Table 5-3 

Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 

Emissions Inventory 

Notes: 

*Emission units AA~101a, AA-102a, AA-103a exhaust to this baghouse 

**Emission unit AA-301 exhausts to this bag house 

Section 5- Modeling Tables.xlsx, Emission Inventory 



2007 

2008 _1!'03_ 08/10/05/24 

24-hour 
2009 16.00 09/09/18/24 
2010 10/07/04/24 
2011 _14.63_ J.Y10/20/24 

2007 ~ 2011 20.47 07/10/05/24 
2007 _3.53_ ~ ~:_ 

2008 _2.98_ - ~:_ 

Annual 2009 . 3.25_ ~:_ 

2010 3.25 ~: 

2011 3.59 ~~ 

2007-2011 ~~ 

~~ 

200 . 9.4: ~c._ 

2008 .79 
2009 24-hour 
2010 8.22_ ~c._ 

:L77_ ~ ~c._ 

200J- 2011 '.43 
200 .. 94_ 
2008 1.66 
2009 Annual 
2010 1.61 ~ ~ 

.. 86 
2001 2011 !.50 

2001 .20 
2008 l19. ~~ 

1-hour 
2010 110. 
201 

2007 ~ 2011 111.35 ~~ NO, 
200; 6.19 ~~ 

1.57 

Annual 2009 1.96 
2010 ;.48 
2011 5.02 ~~ 

2007-2011 ~- ~~ 

200 109. 07/12/30/09 
~008 !20.94_ 08/02/24/09 
2009 126.34 09/01/06/1: 1-hour 
2010 118. 10/01/28/10 
201 95.· 11/02/23/09 

2007 ~ 2011 l,£6.3i_ 09/01/06112 
200 6J.70 07/06/18/: 
2008 65.84 08/10/221 
2009 73.72 09/01/06/1: 

67.60 . 1Q, '06122112 
201 67.81 09/01. 

200 201: so, 
200 

73.72 09,01/0 
26. OJ 09/05,'24 

2008 26.10 o8;o6/06. '24 

24-hour 2009 
2010 

30.: 09,06/l '24 
28.77 10/06/14,'24 

_ll.24_ 11/05/28/24 
2001 ~ 2011 30.31 09/06/17/24 

2007 ~ 4.69_ 
2008 1.32 

Annual 2009 3.39 
2010 o.o: 
2011 3.91 ~~ 

2007 ~ 2011 ~~ 
~~ 

200 l16.74 07/01/20/06 
08/05121122 

2009 16 09/02/23/01 1-hour 
2010 114. 10/0: 12/21 
201 114.5~ 11/12[17/07 

co 200J ~ 2011 123.52 08/05/21122 
200 63.03 07/12/24/08 

_61.97_ 08/04/11/08 
8-Hour 2009 

2010 
53.96 09/11/20/24 
41.26 10/11/l 3/08 

201 57.65 1/1:118/08 
2007 ~ 201 63.03 07/12/24/08 

Section 5- Modeling Tables.xlsx, Results- Sll 

Table S-4a 
Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 
Predicted Concentrations Compared to Slls 

378565.00 3851620.00 
378653.08 3852095.12 
378810.99 3852298.80 
379365.00 3851920.00 
378671.74 3852133.81 
378852.62 3852323.27 
378852.62 3852323.27 
379000.41 3852321.36 

37.'1000.~ 3852321.30 
379049.67 3852320.72 

~~ 
~~ 

37~ .. 71_ 3852133.81 
378709.06 385221: 
378653.08 3852095. 
37~810.~ _385ll98.~ 
37885:'.62 3852323.2> 
378852.62 385l 323. 
37~2.6£ 385: 123.2> 
378852.62 385l 323. 
379000.4: 3852321.36 
37~000.41 .385~321.3j; 
379000.41 3852321.36 
379000.< 385l 121.36 
378886.76 3851765.89 
378935.83 3851765.oo 

3851820.00 
178886.76 3851765.89 
378935. 3851765.00 
378935.83 3851765.00 
378886.76 3851765.89 
378886.76 3851765.89 
378788.62 3851767.6< 
378788.6J 3851767.6J 
378788.62 3851767.67 

~~ 

~~ 

380165.00 3850920.00 
37fl65.0~ _l850llO.O~ 
380665.00 3851820.00 
380165.00 385l 120.00 
376365.00 3851820.00 
380665.00 3851820.00 
379065.00 3852520. 
178865.00 3852620.00 
380565.00 3851120.00 
379065.00 3852620.00 
379265.00 3852620.00 
380565.00 3851120.00 
378965.00 3852620.00 
379065.00 3852820.00 
179665.00 3852020.00 
379665.00 3852120.00 
379365.00 3852820.00 
379665.00 3852020.00 
378965.00 3852720.00 
378865.00 3852920.00 
379365.00 3852820.00 
379265.00 3852720.00 
379365.00 3852820.00 

~~ 

~~ 

378886.76 3851765.89 
378886.76 
378935.83 3851765.00 
378886.76 3851765~9 

3)'8935.83 3851765.00 
378886.76 3851765.89 
378951.14 385232: .00 
37§886.76 3851765.89 
378788.6J 385176: 
379000.< 385l!21.36 
378788.6J 3851767.61 
378951.14 3852322.00 

Highest first high of the 5 years 

1.00 Highest of the 5 years 

_Y_e• 

_v., 

1.2 Average of the highest from each year 

0.3 Average of the highest from each year 

7.52 Average of the highest maximum daily 1- f-------"'"7.'-''-----1 
hour concentration from each year Yes 

Ye• 

Highest of the 5 years 

Ye• . 
7.8 Av~;~; ::~==n~~~~i:s~ ~=~:~: ~:~: 1- f-----':"'~::-----1 

y., 

25 Highest first high of the 5 years 

Highest first high of the 5 years 

Highest of the 5 years 

No 

No 
2000 Average of the highest from each year No 

No 

No 

No 

No 

No 

No 

500 Average of the highest from each year _No 

No 

No 

8/15/2013 



24-hour 

PM2.5 24-hour 

N02 Annual 

so, 24-hour 

co 8-Hour 

Section 5- Modeling Tables.xlsx, Results- SMC 

Table 5-4b 

Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 

Predicted Concentrations Compared to SMCs 

10 

4 

14 

13 

575 

Highest first high , 

years 

Average ofthe high 

each year 

Highest ofthe 5 

Highest first high , 

years 

Highest first high ' 

years 



24-hour 

Annual 

24-hour 

PM2.5 

Annual 

N02 Annual 

3-hour 

so, 24-hour 

Annual 

Section 5- Modeling Tables.xlsx, Results- PSD Class II 

Table 5-4c 
Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 
Predicted Concentrations Compared to PSD Class II Increments 

30 

17 

9 

4 

25 

512 

91 

20 

Highest of the second high from 
each of the 5 years 

Highest of the 5 years 

Highest of the second high from 
each of the 5 years 

Highest of the 5 years 

Highest of the 5 years 

Highest of the second high from 
each of the 5 years 

Highest of the second high from 
each of the 5 years 

Highest of the 5 years 



PM1o 24-hour 

24-hour 

PM2.s 

Annual 

1-hour 

NO, 

Annual 

1-hour 

3-hour 

so, 

24-hour 

Annual 

1-hour 

co 

8-Hour 

Section 5- Modeling Tables.xlsx, Results- NAAQS 

Table 5-4d 

Mississippi Silicon LLC 

Proposed Silicon Manufacturing Plant 

Predicted Concentrations Compared to NAAQS 

150 

35 

12 

188 

100 

189 

1,300 

365 

80 

40,000 

10,000 

Sixth highest over 5 years (the NAAQS is not 

to be exceeded more than once per year on 

average) 

Average of the eighth highest (98'th 

percentile) from each year 

Average of the highest from each year 

Average of the eighth highest (98'th 

percentile) maximum daily 1-hour 

concentration from each year 

Average of the highest from each year 

99'th percentile maximum daily 1-hour 

concentration averaged over 5-years 

Highest of the second high from each of the 

5years 

Highest of the second high from each of the 

5years 

Highest of the 5 years 

Highest of the second high from each of the 

5years 

Highest of the second high from each of the 

Syears 



Summary of Animals Listings 

Animal species listed in this state and that occur in this state (30 species) 
(II~';. "· 

I 

E Bat, Gray Entire (Myotis grisescens) 

E Bat, Indiana Entire (Myotis sodalis) 

T Bear, Louisiana black Entire (Ursus american us luteolus} 
E Clubshell, black Entire (Pieurobema curtum) 

E Clubshell, ovate (Pieurobema perovatum) 

E Clubshell, southern (Pieurobema decisum) 

Table 6-la 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Endangered Species in the State of Mississippi 

Animal species listed in this state that do not occur in this state (7 species) 
,;~~l':';ll[lll ''·•II ,' 

E Beetle, American burying Entire (Nicrophorus americanus) 

E Panther, Florida U.S.A. (LA and AR east to SC and FL) (Puma (=Felis) 

E Pigtoe, heal!}' Entire (Pieurobema taitianum) 
T Plover, piJling except Great Lakes watershed (Charadrius melodus) 

T Snake, eastern indigo Entire (Drymarchon corals couperi) 

E Sturgeon, Alabama (Scaphirhynchus suttkusi) 

E 
Combshell, Cumberlandian Entire Range; Except where listed as Experimental Wolf, gray U.S.A.: All of AL, AR, CA, CO, CT, DE, FL, GA, KS, KY, LA, ~ 
Populations (Epioblasma brevidens) 

E 
MS, NC, NE, NH, NJ, NV, NY, OK, PA, Rl, SC, TN, VA, VT and WV; tho 
NM, and TX not included in an experimental population; and partie 

E Combshell, southern Entire (Epioblasma penita) OH, OR, SO, UT, and WA. Mexico. (Canis lupus) 

E Crane, Mississippi sandhill Entire (Grus canadensis pulla) 
T Darter, bayou Entire (Etheostoma rubrum) Animal listed species occurring in this state that are not listed In this state (5 
E Frog, Mississippi gopher Entire (Rana capita sevosa) ·$ : :~:ID't~~ll~~Hi 
T Heelsplitter, Alabama (=inflated) Entire (Potamilus inflatus) E Butterfly, Mitchell's satyr (Neonympha mitchellii mitchellii) 
E Manatee, West Indian Entire (Trichechus manatus) E Plover,_piping Great Lakes watershed (Charadrius melodus) 
T Moccasinshell, Alabama (Medionidus acutissimus) E Sawfish, smalltooth (Pristis pectinata) 
E Mussel, sheepnose (Piethobasus cyphyus) E Stork, wood AL, FL, GA, SC (Mycteria americana) 
E Mussel, snuffbox (Pieurobema marshalli) E Turtle, Alabama red-belly Entire (Pseudemys alabamensis) 
E Pigtoe, flat (Pieurobema marshalli) 

E Pocketbook, fat Entire (Potamilus capax) 

T Sea turtle, green except where endangered (Chelonia mydas) Summary of Plant Listings 
E Sea turtle, hawksbill Entire (Eretmochelys imbricata) 

E Sea turtle, Kemp's ridley Entire (Lepidochelys kempii) Plant species listed in this state and that occur In this state (4 species) 
E Sea turtle, leatherback Entire (Dermochelys coriacea) : 
E Stirrupshell Entire (Quadrula stapes) E Chaffseed, American (Schwalbea americana) 
T Sturgeon, gulf Entire (Acipenser oxvrinchus desotoi) E Pond berry (Lindera melissifolia) 
E Sturgeon, pallid Entire (Scaphirhynchus albus) T Potato-bean, Price's (Apios priceana) 
E Tern, least interior pop. (Sterna antillarum) E Quillwort, Louisiana (lsoetes louisianensis) 
T Tortoise, gopher W of Mobile/Tombigbee Rs. (Gopherus polyphemus) 
T Turtle, ringed map Entire (Graptemys oculifera) 

T Turtle, yellow-blotched map Entire (Graptem_ys flavimaculata) 
E Whale, fin back Entire (Balaenoptera physalus) 

E Whale, humpback Entire (Megaptera novaeangliae) 
E Woodpecker, red-cockaded Entire (Picoides borealis) 

Notes: 

Taken from U.S. Fish and Wildlife Services- Species Report. 

http:/[ ecos .fws.gov /tess public/pub/ statelisti ngAn dOccu rrencel ndivi d u a I. js p ?state= MS&s8fid=112 761032 792&s8fi d= 112 762 5 73902 

This report shows the listed species associated in some way with this state. 
This list does not include experimental populations and similarity of appearance listings. 
This list includes non-nesting sea turtles and whales in State/Territory coastal waters. 
This list includes species or populations under the sole jurisdiction of the National Marine Fisheries Service. 

E =Endangered; T =Threatened 

Endangered Species.xlsx 



Clams 
Cumberlandian Combshell 

brevi 

Clams 
Slabside Pearlymussel (Lexingtonia 

dolabelloi 

Clams 
Rabbitsfoot 

Insects 
Mitchell's Satyr Butterfly 

(Neonympha mitchellii mitchellii) 

Mammals 
Gray Bat 

Notes: 

Table 6-lb 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnsville, MS 

List of Endangered Species in Tishomingo County, MS 

Endangered 
Tennessee Ecological Services 

Field Office 

Proposed Asheville Ecological Services Field 

red Office 

Proposed Arkansas Ecological Services Field 

Threatened Office 

Endangered 
East Lansing Ecological Services 

Field Office 

Endangered 
Columbia Ecological Services Field 

Office 

Taken from U.S. Fish and Wildlife Services- Species Report by County. 

http://ecos. fws.gov/tess public/ countySearch !speciesByCountyReport.action ?fips=28141 

Endangered Species.xlsx 

Cumberland and Tenn• 

Mussels 

Mitchell's Satyr Bu 

Gray Bat 



AA-101a 

AA-102 

AA-102a 

AA-103 

AA-103a 

AA-104 

AA-105 

AA-201 

AA-201a 

Table 7-1 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing P·lant 
Burnville, MS 

Proposed Permit Conditions- Part II- Emission Point Descriptions 

Proposed Permit language.xlsx, Part II- Descriptions 1of7 
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AA-000 

(Entire Facility) 

AA-100 

(Raw Material Receiving, Handling and 

Storage Operations) 

AA-102b 

(Wood Chipper) 

AA-105 

(Storage Pile Processing (i.e., Bulldozing) 

---: 
AA-106 

(Wind Erosion) 

AA-201 

(Submerged Arc Furnaces) 

Proposed Permit Language.xlsx, Part Ill- Emission limits 

Table7-2 

Mississippi Silicon, LLC 

Proposed Sflicon Manufacturing Plant 

Burnville, MS 

Proposed Permit Conditions- Part Ill- Emission Point Specific limitations and Standards 

PSD Construction Permit 

Issued Issuance Date 

PSD Construction Permit 

Issued Issuance Date 

PSD Construction Permit 

Issued Issuance Date 

PSD Construction Permit 

Issued Issuance Date 

PSD Construction Permit 

Issued Issuance Date 

PSD Construction Permit 

Issued Issuance Date 

40 CFR 60, Subpart Z -

Ferroalloy Production 

Facilities 

Silkon Prnd,ction 

N~"~' Comb,tion }3SO.OOO MMBto/v< 

_NO, 

_ so, 
vo 

_PM,,_ 

PM, 

_HAP_ 

Material Throughput 

PMli)/PM~.s 

NO, 

co 

so, 

voc 

Opa"ty 

170.1tO<>'fvc _ 

leO t~yc_llndividoall, 25 ton•lv< ITotoll 

AA-101 (Coal)- 105,120 tpy 

AA-102 (Wood)- 212,763 tpy 

AA-103 (Quartz)- 212,763 tpy 

AA-104 (limestone)- 183 tpy 

BACT 

Matecial T"Mfe,.nd ""'""" '"· '"' '"' 103l 

Development of a fugitive dust control plan to minimize PM emissions; and 

No emission limit Is being proposed for these operations since there is no available test method to determine the 

PM/PM1n/PM? o:; emission rate 

MateOi!lan<l.PrndJLctl '"'•.AA-lQ3a} 

Baghouse for PM control; and 

A PMl(JPM~.s limitation of 0.003 gr/dsct.• 

•It should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.0015 gr/dscf to minimize the 

potential impact on PM10/PM2.S air quality. This emission rate does not constitute BACT 

i i beic•g p•·op<"ed for this operation since there are no available test methods to determine 

, emission rate 

Limited hours of operation; and 

Operation of the wood chipper with an enclosure or similar that will minimize fugitive dust emissions. 

BACTo 

No emission limit is being proposed for this operation since there is no available test method to determine the 

""lOt '"l.~ emission rate 

Development of fugitive dust control plan including the use of measures designed to eliminate dust such as 

, application of wet suppressants, watering. speed reduction and vacuuming or sweeping, as required. 

1-ln>plemec•totionof a fugitive dust control plan. Visible emissions from the storage piles shall be controlled by the 

. application of water, other dust suppressants or the use of w1nd screens, as needed 

No emission limit is being proposed for this operation since there is no available test method to determine the 

rate 

1(30-day ave,.ging peciod) 

'BACT: 341bs/ton silicon produced (30-day averaging period) 

Good combustion and operating practices; and 

Utilization of a semi-enclosed SAF design. 

40 CFR 60,_Sub_o:"_ z -Le" than 20 volumeoecoen' on ad~'"-

BACT: I of fabric filter control. 

, PM1o/PM2.5 - 0.005 gr/dsd 

40 CFR 60, Subpart Z- 0.45 kg/MW-hr (0.991b/MW-hr) 

BACT: 52 lbs/ton silicon produced (30-day averaging period) 

-Utilization of low sulfur content material, where technically feasible 

BACT,: silicon produced (30-day averaging period) 

i practices 

,BACT: 381,866 tons/year 

Utilization of a new generation furnace (i.e., semi-enclosed SAF design). 

-2. Good operation and maintenance to improve energy efficiency. 

40 CFR 60, Subpart Z- lS% fcom oontcol devi" 

lof7 
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Table7-2 
Mississippi Silicon, llC 

Proposed Silicon Manufacturing Plant 
Burnville,MS 

Proposed Permit Conditions- Part Ill- Emission Point Specific limitations and Standards 

AA-201a (Casting Frames) 

AA-202 

(Natural Gas-Fired 
Ladle Preheaters) 

AA-301 
(Product Refinement & Handling) 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

--CXIIOt-~--AA-401 

(Storage Tanks) 

AA-402 
(Roadway Fugitives) 

AA-402a 
(Piantwide Fugitive Emissions from 

Transport of Raw Materials) 

AA-403 
(Slag Handling and Storage) 

AA-404 
(Silica Fume Silos) 

AA-405 
(Facility-Wide 

Miscellaneous Operations) 
AA-SGO· E 

AA-501 
(Diesel-Fired Emergency Generators) 

Proposed Permit language.xlsx, Part Ill- Emission limits 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

PSD Construction Permit 
Issued Issuance Date 

40 CFR 60, Subpart 1111 and 
Subpart A 

40 CFR 63, Subpart ZZll and 
Subpart A 

BACT: 

PM1o/PM~.s -No emission limit is being proposed since there is no formal method for quantifying emissions from this type of indoor operation 
- Best management practices 

BACT: NO,- 0.08lb/MMBtu 

NO, 
1. low NO, or equivalent burners/technology; 
2. Combustion of dean fuel; and 
3. Good combustion practices. 

BACT: CO- 0.0840 lb/MMBtu 
co 1. Combustion of natural gas; and 

2. Good combustion practices. 
BACT: 502- 0.0006 lbs/MMBtu 

so, 1. Combustion of clean fuel; and 
2. Good combustion practices. 

BACT: VOC- O.OOSS lb/MMBtu (AP-42 emission factor) 
VOC 1. Combustion of natural gas; and 

2. Good combustion practices. 

BACT: Total PM- 0.00761b/MMBtu (AP-42 Emission Factor) 
PM1C/PM2.s 1. Combustion of Natural Gas Only. 

2. Good Combustion Practices 

BACT 
- C02 -1171b/MMBtu 
- Methane- 0.0022 lb/MMBtu 
- N20-0.00021b/MMBtu 

GHG Control techniques to be implemented to meet these emission limitations will be: 
1. Good combustion practices; 

PMto/PM2.s 

Applicability 

2. Combustion of natural gas only; 
3. Selection of the most energy efficient burner design based on engineering selection process; and 
4. Periodic maintenance. 

Material and Product Handling Operations !AA-3011 
BACT: 

- Baghouse for PM control; and 
-A PM 1o/PM2.s limitation of 0.003 gr/dsct.• 

•Jt should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.001S gr/dscf to minimize the potential impact on PM10/PM2.5 air quality. This emission rate does not constitute BACT 

BACT: 

-No emission limit is being proposed for this operation since there is no available test method to determine the 
PM/PM1o/PM.~ 5 emission rate. 

-Development of dust control plan including the use of measures designed to eliminate dust such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as required. 

BACT: 

-No emission limit is being proposed for this operat1on since there is no available test method to determine the PM/PM1o/PM.l.s emission rate. 

-Development of dust control plan induding the use of measures designed to eliminate dust such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as required. 

Material and Product Handling Operations IAA-4Q31 
BACT: 

- Baghouse for PM control; and 
-A PM1o/PM2 5 limitation of 0.003 gr/dscf.• 

•rt should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.0015 gr/dscf to minimize the potential impact on PM10/PM2.S air quality. This emission rate does not constitute BACT 

BACT: 
- Bin Vent Filter for PM control; and 
-A PM10/PM2 5 limitation of 0.01 gr/dscf. 

40 CFR 60, Subpart 1111- Stationary Compression Ignition Internal Combustion Engines 

40 CFR 63, Subpart ZZll- Stationary Reciprocating Internal Combustion Engines 

BACT: Compliance with NSPS 1111, good combustion/operating practices and use of ULSD. 
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Table 7-3 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnville, MS 

Proposed Permit Conditions- Part IV- Emission Point Specific Compliance I Performance Requirements 

AA-000 

(Entire Facility) 

AA-101, AA-102, AA-103 & AA-104 

(Raw Material Receiving, Handling and 

Storage Operations) 

AA-101a, AA-102a, AA-103a 

(Conveyance of Raw Materials to 

Charging Storage Silos) 

AA-105 

(Storage Pile Processing) 

AA-106 

(Wind Erosion) 

(Submerged Arc Furnaces) 

AA-201 

(Submerged Arc Furnaces) 

AA-201 

(Submerged Arc Furnaces) 

AA-202 

(Natural Gas-Fired 

Ladle Preheaters) 

1------".;;;....----1 Determine the Emission Rate for each consecutive 12-

Silicon Production 

Opacity 

Pre-Test Conference 

Control Equipment 

PM 1o/PM25 

PM 1o/PM2.s 

Performance Test 

Emissions Monitoring

Opacity 

Emissions Monitoring

Furnace Power Input 

Emissions Monitoring

Volumetric Flow Rate 

month period 

Determine the consecutive 12-

Demonstrate Compliance utilizing EPA Method 22 or 

EPA Method 9 

30 days prior to testing for any emission 

Regular Maintenance 

Implement Maintenance Guidelines for demonstrating 

compliance with BACT 

Implement Maintenance Guidelines for demonstrating 

compliance with BACT 

Implement Maintenance Guidelines for demonstrating 

compliance with BACT 

Implement Maintenance Guidelines for demonstrating 

compliance with BACT 

Installation and Operation of CEMS deadline 

(Continuous Emission Monitoring System) 

Initial Performance Testing for demonstrating 

compliance with BACT and Permit Limits 

Implement 

Compliance with related permit condition 

60.264- Install, calibrate, maintain and operate a 

continuous monitoring system for measurement of the 

opacity of emissions discharged into the atmosphere 

from the control 

20.265{c)- Install, calibrate, and maintain a monitoring 

device that continuously measures and records the 

volumetric flow rate through each separately ducted 

hood of the capture system. 

Utilize Good Combustion Practices and Implement 

t----------l Maintenance Guidelines for demonstrating compliance 

with BACT 

co,e 

Proposed Permit Language.xlsx, Part IV- Compliance 4of7 

PSD Construction Permit Issued 

Issuance Date 

PSD Lo1nsrrur:na1n Permit Issued 

Date 

PSD Construction Permit Issued 

Issued 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

Issued 

40 CFR 60, Subpart Z - Ferroalloy 

Production Facilities 

40 CFR 60, Subpart Z - Ferroalloy 

Production Facilities 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 
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Table 7-3 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnville, MS 

Proposed Permit Conditions- Part IV- Emission Point Specific Compliance I Performance Requirements 

AA-403 
(Slag Handling and Storage) 

AA-404 
(Silica Fume Silos) 

AA-403 
(Facility-Wide 

AA-501 
(Diesel-Fired Emergency Generators) 

Proposed Permit Language.xlsx, Part IV- Compliance 

PMto/PM,.s 

NO, CO, S02, VOC, 

PM1ofPM,.s 

Implement Maintenance Guidelines for demonstrating 
compliance with BACT 

Implement demonstrating 

Implement Maintenance Guidelines for demonstrating 
compliance with BACT 

Implement Maintenance Guidelines for demonstrating 
compliance with BACT 

Implement Maintenance Guidelines for demonstrating 
compliance with BACT 

Implement Maintenance Guidelines for demc1ns·tra·tin1ol 
compliance with BACT 
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Issued 

PSD Construction Permit Issued 
Issuance Date 

PSD Construction Permit Issued 
Issuance Date 

PSD Construction Permit Issued 
Issuance Date 

PSD Construction Permit Issued 
Issuance Date 

PSD Construction Permit Issued 
Issuance Date 

8/14/2013 



AA-000- Entire Facility 

Table 7-4 

Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 

Burnville, MS 

Proposed Permit Conditions- Part V- Emission Point Recordkeeping I Reporting Requirements 

Certificate of Construction 

Emission Limitations 

Performance Testing 

Deviations 

NO, 

co 

so, 

VOC 

GHGs 

Silicon Production 

Natural Gas Combustion 

Other 

Maintain all records necessary to demonstrate compliance 

Submit results no later than 60 days from actual test 

Reported within 5 days from the time the deviation began 

Semi-Annual Report of Facility Wide Emission Rate in tons 

per year as determined for each consecutive 12-month 

period 

Annual GHG Emission Report in metric tons per year as 

determined for each consecutive 12-month period 

Semi-Annual Report of Production 

Semi-Annual Report of Usage Rate 

None 

Development of dust control plan including the use of 

measures designed to eliminate dust such as application of 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD 

PSD 

Permit Issued 

Date 

Issuance Date 

Permit Issued 

Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

PSD Construction Permit Issued 

Issuance Date 

MDEQ Regulations, APC-S-2 

AA-100- Raw Material Receiving, 

Handling and Storage Operations 

wet suppressants, watering, speed reduction and vacuuming PSD Construction Permit Issued 

AA-201 

(Submerged Arc Furnaces) 

AA-202 

(Natural Gas-Fired 

Ladle 

40 CFR 60, Subpart Z -

Ferroalloy Production 

Facilities 

40 CFR 60, Subpart Z -

Ferroalloy Production 

Facilities 

Natural Gas 

Proposed Permit Language.xlsx, Part V- Recordkeeping 

or sweeping, as required. Issuance Date 

Monthly Recordkeeping of Raw Material Throughputs 

Notification of Compliance Status 

60.265- Maintain Daily Records of the following: 

(1) Product being produced. 

(2) Description of constituents of furnace charge, including 

quantity, by weight. 

identification of material tapped (slag or product.) 

(4) All furnace power input data obtained under paragraph 

of this section. 

All flow rate data obtained under paragraph (c) of this 

or all fan motor power consumption and pressure 

drop data obtained under paragraph (e) of this section. 

Usage on a Monthly Basis, Monitoring and Monthly 

Emissions 
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40 CFR 60, Subpart Z - Ferroalloy 

Production Facilities 

40 CFR 60, Subpart Z - Ferroalloy 

Production Facilities 

PSD Construction Permit Issued 

Issuance Date 
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Table 7-4 
Mississippi Silicon, LLC 

Proposed Silicon Manufacturing Plant 
Burnville, MS 

Proposed Permit Conditions- Part V- Emission Point Record keeping I Reporting Requirements 

AA-402 

(Roadway Fugitives) 

AA-402a 
(Piantwide Fugitive Emissions from 

Transport of Raw Materials) 

(Facility-Wide 

AA-501 

(Diesel-Fired Emergency Generators) 

PM 1o/PM,_s 

PM 1o/PM2_5 

PM 1o/PM2_5 

Monitoring Requirements 

Compliance 

NO,, CO, S02, VOC, 

PM 1o/PM2_5 

Proposed Permit language.xlsx, Part V- Recordkeeping 

measures designed to eliminate dust such as application of 
wet suppressants, watering, speed reduction and vacuuming PSD Construction Permit Issued 

or sweeping, as required. Issuance Date 

1 of Emissions 
Development of dust control plan including the use of 

measures designed to eliminate dust such as application of 
wet suppressants, watering, speed reduction and vacuuming PSD Construction Permit Issued 

or sweeping, as required. Issuance Date 

of Emissions 

Monthly Recordkeeping of Emissions 

Monthly Recordkeeping of Emissions 

Monitoring Requirements 

Monitoring for Demonstrating Compliance Requirements 

Monitoring and Monthly Recordkeeping of Emissions and 
low Sulfur Fuel Oil 

7 of 7 

PSD Construction Permit Issued 
Issuance Date 

PSD Construction Permit Issued 
Issuance Date 

40 CFR 60.4209 

40CFR (b)(1), (c), and 

PSD Construction Permit Issued 
Issuance Date 

8/14/2013 



PREVENTION OF SIGNIFICANT 
DETERIORATION AIR QUALITY ANALYSIS 

MISSISSIPPI SILICON LLC PROPOSED 
SILICON MANUFACTURING PLANT 

CLASS I IMPACTS FOR SIPSEY AND MINGO 
WILDERNESS AREAS 

Prepared for: 

Kennedy I Jenks Consultants 
1515 East Woodfield Road, Suite 360 

Schaumburg, Illinois 60173 

By 

Meteorological Solutions Inc. 
Project No. 10131368 



EXECUTIVE SUMMARY 

A Prevention of Significant Deterioration (PSD) Class I ambient air quality analysis was 

conducted for the emission sources associated with Mississippi Silicon, LLC proposed silicon 

manufacturing plant to be located in Tishomingo County, near the town of Burnsville, 

Mississippi. The air dispersion modeling analyses were conducted to evaluate the air quality 

impact on two Class I areas, Sipsey and Mingo Wilderness areas, which are located within a 300 

kilometer radius of the proposed plant. The air modeling analyses evaluated the potential air 

quality impacts on the Sipsey and Mingo Wilderness areas and included the Class I Area 

Increment and Air Quality Related Values (AQRVs) which evaluated the Class I Significant 

Impact Levels (SILs), visibility impairment, and sulfate and nitrate deposition impacts. 

To perform the Class I area analyses, the CALPUFF Modeling System (CALPUFF 

(Version 5.8), CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range 

transport model recommended by the draft Federal Land Managers' Air Quality Related Values 

Workgroup (FLAG) Phase I Report- Revised (2010), was utilized. CALPUFF is a non-steady 

state Lagrangian Gaussian puff long-range transport model that includes algorithms for building 

downwash effects, as well as chemical transformations (important for visibility controlling 

pollutants), and wet/dry deposition. CALPUFF uses the wind fields generated by CALMET to 

make the transport and dispersion calculations. 

CALMET, the meteorological preprocessor for CALPUFF, is a diagnostic meteorological 

model that produces three-dimensional wind and temperature fields and two-dimensional fields 

of other meteorological parameters. The Class I air dispersion modeling analysis was performed 

using the CALMET dataset which was developed through the Visibility Improvement State and 

Tribal Association of the Southeast (VISTAS) Best Available Retrofit Technology (BART), 

commonly referred to as the VISTAS CALMET dataset. 
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The VISTAS CALMET dataset is available for 5 sub domains. The VISTAS CALMET 

dataset for Sub Domain 1 was utilized for the Sipsey Wilderness Area; sub Domain 3 was 

utilized for the Mingo Wilderness Area. The VISTAS CAL MET dataset incorporated 

meteorological surface and upper air as well as precipitation stations which were provided to the 

CALMET model during processing. Monthly CALMET.DAT files were used for years 2001, 

2002, and 2003. Ozone data were extracted using CalPro from a standard ozone dataset 

associated with the VISTAS CALMET dataset (Sub Domain 1 or 3). 

Geophysical data such as terrain and land use is a necessary input to the CALMET 

model. The geophysical data utilized was included as part of the VISTAS CAL MET dataset. 

POSTUTIL (Version 1.56), a program that transforms particle size species to new species 

and produces the necessary concentration files that are then used by CALPOST for post

processing of results, was used for these analyses. The CALPOST model was used to calculate 

the concentration results for comparison to the modeling significance levels and the deposition 

flux for total sulfur and nitrogen. CALPOST was also used to carry out the visibility analysis. 

The CALPUFF modeling system switch settings and model options were based a combination of 

Interagency Workgroup on Air Quality Modeling (IWAQM) recommended switch settings and 

successive switch settings recommended in the Federal Land Managers (FLM) CALPUFF 

Reviewer's guide-FNL-20110523. 

The air dispersion modeling analysis evaluated the potential impact of emissions (two 

submerged electric arc furnaces only) from the proposed silicon manufacturing plant. MS Silicon 

in discussions with the Mississippi Department of Environmental Quality (MDEQ) has 

committed to operating no more than two submerged arc furnaces at any given time. Emission 

data and source characteristic information for the proposed silicon manufacturing plant were 

provided by Kennedy/Jenks Consultants. Point, area, and volume sources were included in the 

model. Discrete receptors for Sipsey and Mingo Wilderness areas, downloaded from the National 

Park Service (NPS) web site at http://www.nature.nps.gov/air/maps/receptors/index.cfm were 

used to calculate air quality and visibility impacts. 
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The maximum concentrations of S02, N02, PM10, and PM2.s at the Sipsey and Mingo 

Wilderness Areas were compared with Class I Significant Impact Levels (SILs ). According to 

guidance, if maximum concentrations are below the SILs, then emissions from the facility are 

assumed to be insignificant and no further analysis is needed. Tables E-1 and E-2 present the 

results of the air dispersion modeling analysis for the Mississippi Silicon, LLC facility and 

compares the modeled concentrations at Sipsey and Mingo, respectively, to the Class I SILs. 

With the exception of three-hour and 24-hour S02 concentrations for 2001 and 2003, results 

indicate that all modeled concentrations are well below the SILs. For pollutant concentrations 

below the SIL, the emissions from the Mississippi Silicon, LLC facility are assumed to be 

insignificant which means that emissions from the proposed facility will not have the potential to 

cause or contribute to an exceedance of an ambient air quality standard or PSD increment. At 

this time the Mississippi Department of Environmental Quality (MDEQ) and FLM's have not 

required a cumulative increment analysis to be conducted. 

Table E-1 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 

for Sipsey Wilderness Area 

CALPUFF Maximum Modeled SIL 
Concentrations (Jlglm~ Class I 

Maximum Pollutant Averaging Time Significant 
%ofSIL 

2001 2002 2003 Impact Levels 
(JI2/m~ 

3-hour (H1H) 0.8775 0.5986 1.2454 1.0 124.5 

3-hour (H2H) 0.6231 0.5672 0.9001 1.0 90.0 

so2 24-hour (H1H) 0.2371 0.1958 0.2551 0.2 127.5 
24-hour (H2H) 0.1548 0.1947 0.2235 0.2 111.7 

Annual (H1H) 0.0074 0.0082 0.0104 0.1 10.4 

N02 Annual (H1H) 0.0050 0.0058 0.0070 0.1 7.0 
24-hour (H1H) 0.0071 0.0046 0.0044 0.3 2.4 

PMIO 24-hour (H2H) 0.0050 0.0031 0.0041 0.3 1.7 

Annual (H1H) 0.0002 0.0002 0.0002 0.2 0.11 

24-hour (H1H) 0.0139 0.0077 0.0081 0.07 19.8 

PM2.s 24-hour (H2H) 0.0074 0.0074 0.0072 0.07 10.62 

Annual (H1H) 0.0004 0.0003 0.0004 0.06 0.73 
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Table E-2 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 

for Mingo Wilderness Area 

CALPUFF Maximum Modeled SIL 
Concentrations (J.lg /m3) Class I Maximum%of 

Pollutant Averaging Time Significant 
SIL 

2001 2002 2003 Impact Levels 
(J.~g/m~ 

3-hour (H1H) 0.0798 0.2387 0.1317 1.0 23.9 

3-hour (H2H) 0.0636 0.1173 0.0794 1.0 11.7 

so2 24-hour (H1H) 0.0243 0.0563 0.0305 0.2 28.1 

24-hour (H2H) 0.0401 0.0313 0.0252 0.2 20.1 

Annual (H1H) 0.0006 0.0008 0.0008 0.1 0.85 

N02 Annual (H1H) 0.0004 0.0002 0.0003 0.1 0.36 

24-hour (H1H) 0.0004 0.0011 0.0007 0.3 0.36 

PMw 24-hour (H2H) 0.0003 0.0006 0.0006 0.3 0.21 

Annual (H1H) 0.0000 0.0000 0.0000 0.2 0.01 

24-hour (H1H) 0.0012 0.0019 0.0020 0.07 2.9 

PM2.s 24-hour (H2H) 0.0010 0.0014 0.0019 0.07 2.7 

Annual (H1H) 0.0000 0.0000 0.0000 0.06 0.07 

A visibility impairment analysis was conducted in order to determine if the Mississippi 

Silicon, LLC facility would have an adverse impact on visibility at the Sipsey and Mingo 

Wilderness Areas. The analysis was done using the CALPOST following the methods and 

options outlined under the FLAG 2010 guidance with MVISBK = 8 and the background light 

extinction based on the "cleanest 20%" days for each wilderness area. The visibility threshold is 

exceeded if the predicted change in light extinction exceeds 5% based on the 98th percentile 

(eighth highest day for a year) in any single year modeled. The CALPUFF/CALPOST visibility 

results for the Mississippi Silicon, LLC facility were compared to the "cleanest 20%" 

background and were found to be below the 5% (based on the 98th percentile calculation) for the 

cleanest 20% background condition. These results for Sipsey and Mingo Wilderness areas are 

presented in Tables E-3 and E-4, respectively. 
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Rank 

1 

2 

3 
4 

5 
6 

7 

8 

Rank 

1 

2 

3 
4 

5 

6 

7 

8 

Table E-3 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Sipsey Wilderness Area 

2001 Percent 2002 Percent 2003 Percent Maximum 0/o 
Extinction Extinction Extinction of Threshold 

3.03% 3.20% 2.35% 
2.90% 2.97% 2.19% 
2.60% 2.41% 2.07% 
2.54% 1.69% 1.98% 
2.41% 1.68% 1.95% 
2.13% 1.61% 1.95% 
1.97% 1.59% 1.64% 
1.69% 1.41% 1.58% 

Table E-4 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Mingo Wilderness Area 

2001 Percent 2002 Percent 2003 Percent 
Extinction Extinction Extinction 

1.04% 0.46% 1.06% 
0.55% 0.39% 0.99% 
0.54% 0.37% 0.91% 
0.52% 0.35% 0.70% 
0.44% 0.29% 0.66% 

0.37% 0.28% 0.51% 
0.34% 0.25% 0.44% 
0.30% 0.24% 0.34% 

64.0 

59.4 

52.0 

50.8 
48.2 

42.6 

39.4 

33.8 

Maximum o/o 
of Threshold 

21.2 

19.8 

18.2 

14 

13.2 

10.2 

8.8 
6.8 

Total sulfur and total nitrogen deposition analyses were performed for Sipsey and Mingo 

Wilderness areas. For the deposition analysis, POSTUTIL was used to combine the wet and dry 

flux output files from CALPUFF and scale the contributions of S02, S04, NOx, N03, and HN03 

such that total nitrogen (N) and total sulfur (S) flux were contained in the same file. The model 

results were compared to the 0.01 kg/ha!year Deposition Analysis Threshold (DAT) developed 

by the NPS and the U.S. Fish and Wildlife Service (FWS) for the Eastern Class I Areas. The 

results of this analysis are provided in E-5 and E-6 for Sipsey and Mingo, respectively. 

E-5 



Table E-5 

Sulfur and Nitrogen Deposition Flux Results for Sipsey Wilderness Area 

Total Modeled Deposition DAT Deposition 

Pollutant (kglha/yr) Analysis 
%ofDAT 

Threshold 
2001 2002 2003 (.kWhalyr) 

Sulfur (S) 0.0068 0.0087 0.0087 0.01 87.1 

Nitrogen (N) 0.0028 0.0036 0.0037 0.005 73.1 

Table E-6 

Sulfur and Nitrogen Deposition Flux Results for Mingo Wilderness Area 

Total Modeled Deposition DAT Deposition 
Pollutant (kglhalyr) Analysis Threshold o/o ofDAT 

2001 2002 2003 (kglhalyr) 

Sulfur (S) 0.0010 0.0010 0.0016 0.01 16.4 

Nitrogen (N) 0.0005 0.0004 0.0007 0.005 14.8 
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PREVENTION OF SIGNIFICANT DETERIORATION AIR QUALITY ANALYSIS 

MISSISSIPPI SILICON LLC PROPOSED SILICON MANUFACTURING PLANT 

CLASS I IMPACTS FOR SIPSEY AND MINGO WILDERNESS AREAS 

1.0 INTRODUCTION 

A Prevention of Significant Deterioration (PSD) Class I ambient air quality analysis was 

conducted for the emission sources associated with Mississippi Silicon, LLC proposed silicon 

manufacturing plant to be located in Tishomingo County, near the town of Burnsville, 

Mississippi. The air dispersion modeling analyses were conducted to evaluate the air quality 

impact on two Class I areas, Sipsey and Mingo Wilderness areas, which are located within a 300 

kilometer radius of the proposed plant. The air modeling analyses evaluated the potential air 

quality impacts on the Sipsey and Mingo Wilderness areas and included the Class I Area 

Increment and Air Quality Related Values (AQRVs) which evaluated the Class I Significant 

Impact Levels (SILs), visibility impairment, and sulfate and nitrate deposition impacts. To 

perform the Class I area analyses, the CALPUFF Modeling System (CALPUFF (Version 5.8), 

CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range transport 

model recommended by the draft Federal Land Managers' Air Quality Related Values 

Workgroup (FLAG) Phase I Report-Revised (2010), was utilized. 

1.1 Facility Description 

The proposed silicon manufacturing plant will be located in Tishomingo County, near the 

town of Burnsville, Mississippi. Tishomingo County is in attainment for all pollutants. The 

proposed project will result in emission increases of all criteria pollutants above the Prevention 

of Significant Deterioration (PSD) threshold limits. 
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Therefore, several criteria pollutants were subject to PSD review and thus a subsequent 

Class I modeling analysis was performed to assess the impacts of sulfur dioxide (S02), nitrogen 

dioxide (N02), carbon monoxide (CO), particulate matter with aerodynamic diameters of 10 or 

2.5 microns of less (PM10 and PM2.5), and volatile organic compounds (VOC) from the proposed 

project on nearby PSD Class I areas. This document describes the procedures that were used to 

evaluate the potential air quality impacts due to the proposed project's operations at Sipsey and 

Mingo Wilderness areas. Figure 1.1 presents a map showing the location of the proposed 

facility. Figure 1.2 shows the location of the proposed plant and it's relation to the nearby PSD 

Class I areas. The Mingo and Sipsey Wilderness Areas are located approximately 293 kilometers 

and 93 kilometers from the proposed MS Silicon facility, respectively. 

Figure 1.1 Location of Proposed Mississippi Silicon Facility 
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Figure 1.2 Location of Proposed Mississippi Silicon Facility Relative to Class I Areas 
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2.0 PROJECT DESCRIPTION 

The proposed silicon manufacturing plant will be located in Tishomingo County, near the 

town of Burnsville, Mississippi. The proposed silicon manufacturing plant will be constructed in 

two (2) phases. After completion of both phases, the manufacturing plant will utilize four (4) 

semi-enclosed submerged arc furnaces (SAF) with a capacity of2.75 tonslhr each (-45 MVA) to 

produce approximately 84,096 tons per year of 98-99% pure silicon metal. 

2.1 Project Emissions 

PSD review applies to specific pollutants for which a project is considered major and the 

project area is designated as attainment or unclassified with respect to the NAAQS. For a new 

facility to be subject to PSD review, the project's potential to emit (PTE) must exceed the PSD 

major source thresholds, which are: 

• 100 tpy if the source is one of the 28 named source categories, or 

• 250 tpy for all other sources. 

The silicon manufacturing plant is not a named source category; thus, the applicable PSD 

threshold is 250 tpy. Once it has been determined that a pollutant exceeds the PSD major source 

threshold, additional pollutants will be subject to PSD review if their potential to emit (PTE) 

exceeds the PSD Significant Emission Rates. Table 2-1 compares the MS Silicon annual PTE at 

the conclusion of Phase II with the PSD significant emission rates. As shown in the Table 2-1, 

the MS Silicon facility's PTE is estimated to be greater than the PSD significant emission rates 

for these PSD pollutants. PSD review and approval is therefore required for these pollutants. 

The project PTE provided below reflects operation of four (4) submerged arc furnaces. 

Since submission of the initial application, MS Silicon has committed to operating no more than 

two (2) furnaces at any given time. Subsequently, the project emissions provided in Table 2-1 are 

a conservative estimate of the PTE emission rates. 
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Table 2-1 

Comparison of Project Annual PTE Emissions 

to PSD Significant Emission Rates 

PSD Significant ProjeetPTE 
Pollutant Emission Rate 

(TPY) 
(TPY) 

Sulfur Dioxide (S02) 40 2,170.1 

Nitrogen Dioxide (N02) 40 1,906.2 

Carbon Monoxide (CO) 100 1,444.3 

Particulate Matter (PM) 25 104.1 

Particulate Matter (PM10) 15 81.6 

Particulate Matter (PM2.s) 10 73.1 

Volatile Organic Compounds (VOC) 40 93.5 

In addition to the analysis of PSD Class I Increment compliance, the PSD Class I analysis 

must also address impacts to special attributes of a Class I area that deterioration of air quality 

may adversely affect such as the contribution to regional haze, and impacts on acid deposition. 

Such attributes are referred to as Air Quality Related Values (AQRVs) and are specified by the 

Federal Land Manager (FLM) ofthe respective Class I area. 

2.2 Annual Emissions/Distance (Q/D) Screening Analysis 

In the FLAG 2010 Phase 1 report, FLMs developed a consistent and objective approach 

to evaluate air pollution effects on public AQRVs in Class I areas, including a process to identify 

those resources and any potential adverse impacts. FLAG also provides State permitting 

authorities and potential permit applicants consistency on how to assess the impacts of new and 

existing sources on AQRVs in Class I areas. 
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FLAG 2010 presents a screening method that would exempt a proposed major source 

from performing visibility and deposition analyses at Class I areas if the screening criteria are 

met. This AQRV screening criteria is based on EPA's Best Available Retrofit Technology 

(BART) guidelines. According to FLAG 2010, for sources that are located more than 50 

kilometers away from a Class I area, if the ratio oftotal S02, NOx, PM10, and H2S04 annual 

emissions (in tons per year) over the distance (in kilometers) from the proposed source to nearest 

Class I area (Q/D) is less than 10, then it is presumed that there will be no adverse effects on 

AQRV's at the Class I area being reviewed. 

As seen from Table 2-1, the total annual emission estimates for S02, NOx, PM10, and 

H2S04 provided by Kennedy/Jenks Consultants for the proposed MS Silicon facility are 4157.9 

tons per year. The Q/D ratios, based on total annual emissions and the distance of the Mingo and 

Sipsey Wilderness areas were calculated to be 14.2 and 44.7, respectively. Thus, AQRV analyses 

for visibility and deposition were required to be performed and the results of which are presented 

in Section 4.0. However, it should be noted that the modeling being performed is in support of 

MS Silicon's commitment to operate no more than two submerged arc furnaces at any given 

time. The two submerged arc furnaces being modeled are SAF1-1 and SAF-2, the total annual 

emission estimate being modeled is approximately 2,096.4 tons per year. 
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3.0 AIR QUALITY IMPACT ANALYSES 

This section presents the dispersion model setup and input data used to analyze the 

impacts of the MS Silicon facility on the PSD Class I increment and AQRVs at the Sipsey and 

Mingo Wilderness Areas. 

3.1 Model Selection 

For the far-field PSD Class I area analyses, the current USEPA-approved version ofthe 

CALPUFF Modeling System (CALPUFF (Version 5.8, Level 070623), CALMET (Version 5.8, 

Level 070623), POSTUTIL (Version 1.56, Level 070627) and CALPOST (Version 6.221, Level 

080724)) was utilized. The CALPUFF modeling system is the long range transport model 

recommended by the FLAG 2010. 

CAL PUFF is a non-steady state Lagrangian Gaussian puff long-range transport model 

that simulates the effects of time and space-varying meteorological conditions on pollution 

transport, transformation, and removal. CAL PUFF can be applied on scales of tens to hundreds 

of kilometers and it includes algorithms to calculate long range effects such as pollutant removal 

due to dry deposition or wet scavenging, chemical transformation, and visibility effects of 

particulate matter concentrations. 

The CALPUFF modeling system has three main components which were utilized for the 

analyses. These components are CALMET (a diagnostic 3-D meteorological model), CALPUFF 

(the transport and dispersion model), and CALPOST (a post-processing package). CALPUFF 

uses the wind fields generated by CALMET to make the transport and dispersion calculations. 
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3.2 CALMET Input 

CAL MET, the meteorological preprocessor for CAL PUFF, is a diagnostic meteorological 
model that produces three-dimensional wind and temperature fields and two-dimensional fields 
of other meteorological parameters. The Class I air dispersion modeling analysis was performed 
using the CALMET dataset which was developed through the Visibility Improvement State and 
Tribal Association of the Southeast (VISTAS) Best Available Retrofit Technology (BART), 
commonly referred to as the VISTAS CALMET dataset. The VISTAS CALMET dataset is 
available for 5 sub domains. The VISTAS CALMET dataset for Sub Domain 1 was utilized for 
the Sipsey Wilderness Area; sub Domain 3 was utilized for the Mingo Wilderness Area. 

The VISTAS CAL MET dataset incorporated meteorological surface and upper air as well 
as precipitation stations which were provided to the CALMET model during processing. 
Monthly CALMET.DAT files were used for years 2001,2002, and 2003. Ozone data were 
extracted using CalPro from a standard ozone dataset associated with the VISTAS CALMET 
dataset (Sub Domain 1 or 3). 

Lambert Conformal map projection was used to define the boundaries ofthe VISTAS 
CALMET domains to accommodate the earth's curvature. Within the modeling domains, a four 
kilometer computational grid spacing with ten vertical layers was developed. Each modeling 
domain had at least a 50 kilometer buffer zone around the Class I area to capture recirculation 
effects. The puffs are tracked until they cross outside the boundary. Table 3-1 presents the map 
projection and grid control parameters for each of the VISTAS sub-domains. Figure 3.1 presents 
a map showing the location of the MS Silicon facility, Sipsey and Mingo Wilderness areas, and 
the domain boundaries for the VISTAS sub-domain 1 and VISTAS sub-domain 3. 
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Table 3-1 

VISTAS Sub-Domain 1 and Sub-Domain 3 Map Projection and Grid Parameters 

Parameter VISTAS Sub-Domain 1 VISTAS Sub-Domain 3 
Map Projection Lambert Conic Conformal Lambert Conic Conformal 

Center of Projection 40N, 97 W 40N, 97 W 
Reference Latitudes 33 N, 45 N 33 N, 45 N 

Datum NWS-84 (NWS 6370KM NWS-84 (NWS 6370KM 
Radius, Sphere) Radius, S_Q_here) 

Met Grid Spacing 4km 4km 
Southwest Corner (X) 478.004 538.004 
Southwest Corner (Y) -1177.998 -637.997 
Number ofE-W Grid Cells 116 263 
Number ofN-S Grid Cells 182 185 
Vertical Layers 0,20,40,80, 160,320,640, 0,20,40,80, 160,320,640, 

1200,2000,3000,4000 1200,2000,3000,4000 

Figure 3.1 Map of VISTAS Sub-Domain 1 and Sub-Domain 3 
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3.2.1 Geophysical Data 

Geophysical data such as terrain and land use are necessary inputs to the CALMET 

model. The geophysical data utilized in CALMET was included as part ofthe VISTAS dataset. 

Figure 3.2 presents a graphic of the terrain data within the VISTAS sub-domains. Figure 3.3 

presents a graphic of the land use data and applicable default land use categories in CALMET. 
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Figure 3.2 Terrain Data within VISTAS Modeling Domains 
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Figure 3.3 Land Use Data within VISTAS Modeling Domains 

3.2.2 Meteorological Data 

Concurrent surface and upper air observations for the three-year period (2001 - 2003) 

were included in CALMET. National Weather Service (NWS) upper air first-order surface 

stations within the modeling domain were provided with the VISTAS data set. Figures 3.4 and 

3.5 present the locations of the upper air, surface and precipitation stations for VISTAS sub

domains 1 and 3. 
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Figure 3.4 VISTAS Sub-Domain 1 Surface, Precipitation and Upper Air Stations 
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Figure 3.5 VISTAS Sub-Domain 3 Surface, Precipitation and Upper Air Stations 

3.3 CALPUFF Input 

Along with the CALMET meteorological data, CALPUFF requires the user to provide 

emissions and source data, receptor locations, input control file settings, and a background 

ammonia value before the model can be executed. These inputs are discussed below. 

3.3.1 Emissions and Source Parameter Data 

Emission estimates for two (2) arc furnaces at the MS Silicon facility for four pollutants 

(S02, NOx, PM10 and PM2.s) were modeled as "emitted species" in CALPUFF. Per guidance 

from the National Park Service (NPS), the PM emissions were speciated based on size and 

broken into the following constituents: coarse particulates (PMC) and fine particulates (PMF). 

Tables 3-2 through 3-4 present the stack, area, and volume source parameters that were input to 

CALPUFF. 
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Table 3-2 

MS Silicon Point Source Stack Parameters and Emission Rates 

Stack Stack Exit 
LCCNorth Height Elevation Diameter Velocity Temp. SOt NO,. PMC PMF 

(km) (mj (m) (m) (m/s) (K) (a/s) Ods) (a/s) (fds) 
-537.0618 91.44 143.59 1.93 19.37 449.82 17.8791 15.5922 0.4397 0.4397 
-537.1064 91.44 143.25 1.93 19.37 449.82 17.8791 15.5922 0.4397 0.4397 
-537.1890 91.44 142.62 1.93 19.37 449.82 17.8791 15.5922 0.4397 0.4397 
-537.2336 91.44 142.11 1.93 19.37 449.82 17.8791 15.5922 0.4397 0.4397 
-537.0533 12.19 144.35 1.37 18.29 293.15 - - 0.0972 0.0972 
-537.2669 24.384 141.93 1.37 18.29 293.15 - - 0.0972 0.0972 
-537.1173 12.19 143.3 1.07 18.29 293.15 - - 0.0486 0.0486 
-537.2117 24.384 143.3 1.07 18.29 293.15 - - 0.0486 0.0972 

aces (SAFI and SAF2) were modeled in this PSD Class I analysis. 

Table 3-3 

MS Silicon Area Source Parameters and Emission Rates 

NE NE NW NW sw sw 
Comer Comer Comer Comer Comer Corner Initial 
LCC LCC LCC LCC LCC LCC Effect Sigma 
East North East North East North Height Elevation z PMC PMF 
(km) (kmj _{_km) (km) (kml _ikm) (mJ (m) (m) · (glm2/s) (glm2/s) 

I 788.896 -537.024 788.556 -537.016 788.550 -537.245 9.14 140.87 0 2.19E-06 3.95E-07 
~ 789.055 -537.116 788.950 -537.111 788.941 -537.276 9.14 140.79 0 3.49E-06 1.23E-06 

3-8 MSI 



Table 3-4 

MS Silicon Volume Source Parameters and Emission Rates 

Initial Initial 

LCC LCC Effect. Sigma Sigma 

Source East North Hei2bt Elevation y z soz NOx PMC PMF 

ID (km) (km) (m) (m) (m) (m) (f!/s) (f!/s) (f!/s) (f!/s) 

F1 788.6559 -537.093 20.01 144.01 6.97 18.62 0.00148 0.201597 0.00126 0.00126 

F2 788.6675 -537.220 20.01 143.04 6.97 18.62 0.00148 0.201597 0.00126 0.00126 

CF1 788.6301 -537.107 14 144.09 5.61 13.02 - - 0.00076 0.00076 

CF2 788.6396 -537.210 14 143.49 5.61 6.51 - - 0.00076 0.00076 

3.3.2 Receptor Grids 

Receptor placement location files as provided on NPS website1 were utilized in the 

modeling analyses. Because the modeling domains were relatively large, the Lambert 

Conformal map projection was used to better accommodate the earth's curvature. The NPS 

conversion program was utilized to convert receptor locations from longitude and latitude into 

Lambert Conformal coordinates. A total of 4 7 receptors for the Mingo Wilderness Area and 148 

receptors for the Sipsey Wilderness Area were used in this Class I analysis. 

3.3.3 Chemical Species 

The CALPUFF chemistry algorithms require hourly estimates ofbackground ozone (03) 

and ammonia (NH3) for the conversion of SOz and NO/N02 to sulfates (S04) and nitrates (N03), 

respectively. Ozone data were extracted using CalPro from a standard ozone dataset associated 

with the VISTAS CALMET dataset (Sub Domain 1 or 3). For missing ozone concentrations, 

CALPUFF fills missing ozone concentrations with a background concentrations provided in 

group 11 of the CAL PUFF input file. 

1 http://www.nature.nps.gov/air/Maps/Receptors/index.cfm 
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A background ozone concentration of60 parts per billion (ppb) provided by the U.S. 
Forest Service (FS) FLM was used for the Sipsey Wilderness Area. A background ozone 
concentration of 40 ppb was used in the Mingo Wilderness Area analysis and was based on a 
previously approved modeling study. A monthly background concentration for NH3 of2 ppb was 
utilized in both Class I analyses per discussions with FLMs. 

Essential CALPUFF switch settings regarding chemical species: 

• .Chemical species modeled: S02, S04, NOx, HN03, N03, PMC, PMF 

• Chemical species emitted: S02, NOx, PMC, PMF 

• Chemical parameters for dry deposition of gases (from IWAQM): 

o Diffusivity: S02 = 0.1509 cm2/s; NOx = 0.1656 cm2/s; HN03 = 0.1628 cm2/s, 
o Alpha Star: S02 = 1 000.0; NOx = 1.0; HN03 = 1.0, 

o Reactivity: S02 = 8.0; NOx = 8.0; HN03 = 18.0, 

o Mesophyll Resistance: S02 = 0.0 s/cm; NOx = 5.0 s/cm; HN03 = 0.0 s/cm, 
o Henry's Law Coefficient: S02 = 0.04; NOx = 3.5; HN03 = 0.0000001, 

• Geometric mass mean diameter and standard deviation for dry deposition of particles: 
0 so4 mass mean diameter 0.48 microns; standard deviation 2.0 microns, 

o N03 mass mean diameter 0.48 microns; standard deviation 2.0 microns, 
o PMC mass mean diameter 6.0 microns; standard deviation 2.0 microns 

o PMF mass mean diameter 0.48 microns; standard deviation 2.0 microns 

• Wet Deposition Scavenging Coefficient: 

o S02liquid precipitation 3.2E-5 s-1
; frozen precipitation O.OE+O, 

o S04liquid precipitation l.OE-4 s-1
; frozen precipitation 3.0E-5, 

o HN03 liquid precipitation 6.0E-5 s-1
; frozen precipitation O.OE+O, 

o N03liquid precipitation 1.0E-4 s-1
; frozen precipitation 3.0E-5, 

o PMC liquid precipitation l.OE-4 s-1
; frozen precipitation 3.0E-5, 

o PMF liquid precipitation l.OE-4 s-1
; frozen precipitation 3.0E-5, 
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3.3.4 CALPUFF Switch Settings 

CALPUFF was run using a combination ofiW AQM-recommended switch settings and 

successive switch settings recommended in the FLM CALPUFF Reviewer's guide-FNL-

20110523. The CALPUFF control parameters and technical options which were used in the far

field analyses are presented in Appendix A. 

3.4 POSTUTIL 

POSTUTIL (Version 1.56), a program that transforms particle size species to new species 

and produces the necessary concentration files that are then used by CALPOST for post

processing of results, was used for these analyses. POSTUTIL occurs prior to the visibility 

processing in CALPOST and allows the user to sum the contributions of sources from different 

CALPUFF simulations into a total concentration file. 

POSTUTIL was run twice prior to processing concentrations in CALPOST. The first run 

computed the partition for the total concentration fields (S04, N03, HN03, NH3). The second run 

separated the sulfur and nitrogen into sulfur (derived from S02 and S04) and nitrogen (derived 

from NOx, HN03, N03, and S04) species and merged the wet and dry flux concentrations for the 

final deposition calculations. Default switch settings were used in POSTUTIL including the 

scaling factors which are based on the molecular weight of sulfur or nitrogen to the molecular 

weight of the compound modeled by CALPUFF. 

Essential switch POSTUTIL settings for recomputing the HN03/N03 partition 

concentrations: 

• MNITRA TE = 1 

• Background NH3 (BCKNH3) = 12*3 
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Essential POSTUTIL switch settings for merging wet and dry deposition flux and 
separating sulfur and nitrogen species concentrations: 

• MNITRA TE = 0 

• Sulfur (S) and nitrogen (N) species specified for output 

• Sulfur species scaling factors: 

o so2 = o.5ooooo 
o so4 = 0.333333 

o NOx = 0.0 

o HN03 = 0.0 

o N03 = 0.0 

• Nitrogen species scaling factors: 

o so2 = o.o 
o so4 = 0.291667 

o NOx = 0.304348 

o HN03 = 0.222222 

o N03 = 0.451613 

3.5 CALPOST 

The EPA-recommended version of the CALPOST model (Version 6.221) was used to 
calculate the concentration results for comparison to the modeling significance levels and the 
deposition flux for total sulfur and nitrogen. Calculations of the impact of the simulated plume 
particulate matter component concentrations on light extinction were also carried out with the 
CALPOST postprocessor. CALPOST performs averaging and ranking of the concentration and 
deposition files derived using CALPUFF and/or POSTUTIL. The CALPUFF modeling system 
switch settings and model options were based on IW AQM recommended switch settings and 
successive switch settings recommended in the FLM CALPUFF Reviewer's guide-FNL-
20110523. 

MS Silicon Class I Analysis 3-12 MSI 



Essential switch CALPOST settings for visibility used in this analysis: 

• MVISCHECK = 1 

• ASPEC = VISIB 

• LVN02=T 

• N02CALC= 1 

• RN02NOX = 1.0 

• MVSIBK= 8 

• M8 MODE=5 

• AREA NAME= MING or SIPS (dependent on Class I area being analyzed) 

• Particle growth curve f(RH) for hygroscopic species (MFRH) = 4 

• Maximum relative humidity used in particle growth (RHMAX) = 95% 

• Background light extinction (BEXTBK) = 11 

• Percentage of particles affected by relative humidity (RHFRAC) = 10 

• Monthly concentrations of ammonium sulfate (BKS04 from FLAG 2010 Table 6) 

o All Mingo monthly values = 0.23 

o All Sipsey monthly values = 0.23 

• Monthly concentrations of ammonium nitrate (BKN03 from FLAG 2010 Table 6) 

o All Mingo monthly values= 0.10 

o All Sipsey monthly values = 0.10 

• Monthly concentrations of coarse particulates (BKPMC from FLAG 2010 Table 6) 

o All Mingo monthly values= 3.05 

o All Sipsey monthly values= 3.00 

• Monthly concentrations of organic carbon (BKOC from FLAG 2010 Table 6) 

o All Mingo monthly values= 1.83 

o All Sipsey monthly values = 1.80 

• Monthly concentrations of soil (BKSOIL from FLAG 2010 Table 6) 

o All Mingo monthly values= 0.51 

o All Sipsey monthly values = 0.50 
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• Monthly concentrations of elemental carbon (BKEC from FLAG 2010 Table 6) 

o All Mingo monthly values = 0.02 

o All Sipsey monthly values = 0.02 

• Monthly concentrations of sea salt (BKSALT from FLAG 2010 Table 6) 

o All Mingo monthly values= 0.04 

o All Sipsey monthly values = 0.04 

• Monthly RH adjustment factors for small ammonium sulfate and ammonium nitrate 

particle size (RHFSML from FLAG 2010 Table 8) 

o Mingo monthly values: 3.74, 3.38, 3.07, 2.97, 3.39, 3.52, 3.57, 3.64, 3.72, 3.47, 

3.43, 3.74 

o Sipsey monthly values: 3.89, 3.52, 3.23, 3.13, 3.60, 3.99, 4.13, 4.09, 4.12, 3.87, 

3.61, 3.89 

• Monthly RH adjustment factors for large ammonium sulfate and ammonium nitrate 

particle size (RHFLRG from FLAG 2010 Table 7) 

o Mingo monthly values: 2.73, 2.52, 2.34, 2.28, 2.53, 2.60, 2.64, 2.67, 2.71, 2.56, 

2.56, 2.73 

o Sipsey monthly values: 2. 79, 2.58, 2.42, 2.36, 2.64, 2.86 ,2.94, 2.92, 2.93, 2. 78, 

2.64, 2.80 

• Monthly RH adjustment factors for sea salt particles (RHFSEA from FLAG 2010 Table 

9) 

o Mingo monthly values: 3.92, 3.58, 3.30, 3.19, 3.58, 3.72, 3.80, 3.82, 3.85, 3.61, 

3.66, 3.90 

o Sipsey monthly values: 3.94, 3.60, 3.36, 3.28, 3.72, 4.06, 4.18, 4.14, 4.13, 3.91, 

3.74, 3.96 

• Extinction due to Rayleigh (BEXTRA): Mingo= 12, Sipsey= 10 
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The Deposition Analysis Threshold (DAT) has units of kilograms per hectare per year 

(kg/ha/year) and CALPOST outputs deposition units ofmigrograms per meter squared per 

second (!J.g/m2/s). For deposition processing in CALPOST, a scaling factor of315.56926 was 

used in Input Group 1 to convert deposition values from j.!g/m2/s to kglhalyear. The CALPOST 

summary files have a default header in the summary section indicating concentration units as 

j.!g/m2/s; however, these units are incorrect and resultant concentrations have been converted to 

kglha!year with the use of the scaling factor. 
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4.0 CALPUFF MODELING RESULTS 

This section presents the CALPUFF modeling results and the predicted impacts from 

emissions from the proposed MS Silicon facility on the PSD Class I increment and AQRV s at 

the Sipsey and Mingo Wilderness Areas. 

4.1 PSD Class I Increment Analysis CALPUFF Modeling Results 

CAL PUFF modeling was used to estimate the maximum ambient concentrations of S02, 

NOz, PM1o, and PMz.s at the Sipsey and Mingo Wilderness Areas to compare to US EPA

proposed Class I Significant Impact Levels (SILs) listed in Table 4-1. The CALPOST program 

was used to obtain pollutant-specific impacts for the pertinent averaging periods. According to 

EPA guidance, if maximum concentrations are below the SILs, then emissions from the facility 

are assumed to be insignificant and no further analysis is needed. 

The PSD increment modeling results for the proposed project emissions are provided in 

Tables 4-1 and 4-2. Figures 4.1 through 4.8 present the modeled maximum concentration 

isopleths for the three years modeled at the Sipsey Wilderness Area. Figures 4.9 through 4.16 

present the modeled maximum concentration isopleths for the three years modeled at the Mingo 

Wilderness Area. The modeling results indicate that the proposed project has insignificant 

impacts for all pollutants and averaging times for all years modeled at the Mingo Wilderness 

Area (Table 4-2). Therefore, no additional modeling for PSD increment consumption is required 

for the Mingo Wilderness Area. From Table 4-1, three- and 24-hour maximum modeled S02 

concentrations are above the PSD Class I SIL at the Sipsey Wilderness Area. However, at this 

time the Mississippi Department of Environmental Quality (MDEQ) and FLM' s have not 

required a cumulative increment analysis to be conducted. 
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Table 4-1 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 
:ti s· w·1d A or 1psey I erness rea 

CALPUFF Maximum Modeled Class I 
Concentrations (pglm3

) Significant Maximum 

Pollutant Averaging Time Impact Levels % 

2001 2002 2003 (SILs) ofSIL 
(Jlg/m~ 

3-hour (HlH) 0.8775 0.5986 1.2454 1.0 124.5 

3-hour (H2H) 0.6231 0.5672 0.9001 1.0 90.0 

so2 24-hour (HlH) 0.2371 0.1958 0.2551 0.2 127.5 

24-hour (H2H) 0.1548 0.1947 0.2235 0.2 111.7 

Annual (HlH) 0.0074 0.0082 0.0104 0.1 10.4 

N02 Annual (HlH) 0.0050 0.0058 0.0070 0.1 7.0 

24-hour (HlH) 0.0071 0.0046 0.0044 0.3 2.4 

PMw 24-hour (H2H) 0.0050 0.0031 0.0041 0.3 1.7 

Annual (HlH) 0.0002 0.0002 0.0002 0.2 0.1 

24-hour (HlH) 0.0139 0.0077 0.0081 0.07 19.8 

PM2.s 24-hour (H2H) 0.0074 0.0074 0.0072 0.07 10.6 

Annual (HlH) 0.0004 0.0003 0.0004 0.06 0.7 

Table 4-2 
CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 

:ti M. W"ld A or mgo I erness rea 

CALPUFF Maximum Modeled Class I 
Concentrations (pg /m3) Significant Maximum 

Pollutant Averaging Time Impact Levels % 

2001 2002 2003 (SILs) ofSIL 
(pg/~~ 

3-hour (Hl H) 0.0798 0.2387 0.1317 1.0 23.9 

3-hour (H2H) 0.0636 0.1173 0.0794 1.0 11.7 

so2 24-hour (HlH) 0.0243 0.0563 0.0305 0.2 28.1 

24-hour (H2H) 0.0401 0.0313 0.0252 0.2 20.1 

Annual (HlH) 0.0006 0.0008 0.0008 0.1 0.85 

N02 Annual (HlH) 0.0004 0.0002 0.0003 0.1 0.36 

24-hour (HlH) 0.0004 0.0011 0.0007 0.3 0.36 

PM to 24-hour (H2H) 0.0003 0.0006 0.0006 0.3 0.21 

Annual (HlH) 0.0000 0.0000 0.0000 0.2 0.01 

24-hour (HlH) 0.0012 0.0019 0.0020 0.07 2.9 

PM2.s 24-hour (H2H) 0.0010 0.0014 0.0019 0.07 2.7 

Annual (HlH) 0.0000 0.0000 0.0000 0.06 0.07 
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4.2 Regional Haze CALPUFF Modeling Results 

Regional haze modeling was conducted with CAL PUFF using the FLAG 2010 guidance. 
The analysis was done using CALPOST with MVISBK = 8 and the background light extinction 
based on the "cleanest 20%" days for each wilderness area. The visibility threshold is exceeded 
if the predicted change in light extinction exceeds 5% (equivalent to a 0.5 change in deciview) 
based on the 98th percentile (eighth highest day for a year) in any single year modeled. The 
CALPUFF /CALPOST visibility results for Sipsey and Mingo Wilderness areas are presented in 
Tables 4-3 and 4-4, respectively. 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

Table 4-3 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Sipsey Wilderness Areas 

2001 Percent 2002 Percent 2003 Percent Maximum% 
Extinction Extinction Extinction of Threshold 

3.03% 3.20% 2.35% 64.0 
2.90% 2.97% 2.19% 59.4 
2.60% 2.41% 2.07% 52.0 
2.54% 1.69% 1.98% 50.8 
2.41% 1.68% 1.95% 48.2 
2.13% 1.61% 1.95% 42.6 
1.97% 1.59% 1.64% 39.4 
1.69% 1.41% 1.58% 33.8 
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Table 4-4 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Mingo Wilderness Areas 

Rank 2001 Percent 2002 Percent 2003 Percent Maximum% 
Extinction Extinction Extinction of Threshold 

1 1.04% 0.46% 1.06% 21.2 

2 0.55% 0.39% 0.99% 19.8 

3 0.54% 0.37% 0.91% 18.2 

4 0.52% 0.35% 0.70% 14.0 

5 0.44% 0.29% 0.66% 13.2 

6 0.37% 0.28% 0.51% 10.2 

7 0.34% 0.25% 0.44% 8.8 

8 0.30% 0.24% 0.34% 6.8 

The results in Tables 4-3 and 4-4 indicate that for all three years, the 8th highest change in 

light extinction was well below five percent for both the Sipsey and Mingo Wilderness Areas. 

Therefore, the MS Silicon project does not have a significant regional haze impact and it is 

assumed that no further modeling is required. 

4.3 Acidic Deposition CALPUFF Modeling Results 

CALPUFF modeling was used to provided upper limit estimates of annual (wet and dry) 

deposition of sulfur and nitrogen compounds (kg/ha/yr) associated with emissions of S02 and 

N02 from the propose project at the Sipsey and Mingo Wilderness Areas to compare to NPS and 

U.S. FWS Class I Deposition Analysis Thresholds (DATs) for the Eastern Class I Areas. For the 

acidic deposition analysis, POSTUTIL was used to combine the wet and dry flux output files 

from CALPUFF and scale the contributions of S02, S04, NOx, N03, and HN03 such that total 

nitrogen (N) and total sulfur (S) flux were contained in the same file. The results of the acidic 

deposition analysis are provided in 4-5 and 4-6 for Sipsey and Mingo Wilderness Areas, 

respectively. 
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Table 4-5 

Sulfur and Nitrogen Deposition Flux Results for Sipsey Wilderness Area 

Total Modeled Deposition DAT Deposition 
Pollutant (kglha!yr) Analysis Threshold %ofDAT 

2001 2002 2003 (kglha!yr) 

Sulfur (S) 0.0068 0.0087 0.0087 0.01 87.1 
Nitrogen (N) 0.0028 0.0036 0.0037 0.005 73.1 

Table 4-6 

Sulfur and Nitrogen Deposition Flux Results for Mingo Wilderness Area 

Total Modeled Deposition DAT Deposition 
Pollutant (kglha/yr) Analysis Threshold %ofDAT 

2001 2002 2003 (kglha/yr) 

Sulfur (S) 0.0010 0.0010 0.0016 0.01 16.4 
Nitrogen (N) 0.0005 0.0004 0.0007 0.005 14.8 

Based on the results presented in Tables 4-5 and 4-6, the modeling results indicate that 

the proposed project has impacts below the DAT for sulfur and nitrogen deposition at both the 

Sipsey and Mingo Wilderness Areas. Therefore, no additional analyses should be required. 
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Appendix A 
CALPUFF Control Parameters and Technical Options 



Variable Description Value 
Input Group 1. General Run Control Parameters 
METRUN Run all periods (1) or a subset (0) 0 
IBYR Beginning year 2001 
IBMO Beginning month 1 
IBDY Beginning day 1 
IBHR Beginning hour 1 
XBTZ Base Time Zone 5 
IRLG Length ofRun (hours) 8760 
NSPEC Number of chemical species modeled (for MESOPUFF 11 chemistry) 7 
NSE Number of species emitted 4 
!TEST Flag to stop run after SETUP phase 2 
MRESTART Restart options (O=restart) 0 
NRESPD Number of periods in Restart output cycle 0 
METFM Format of input meteorology (1 = CALMET) 1 
MPRFFM Meteorological Profile Data Format 1 
AVET Averaging time lateral dispersion parameters (minutes) 60 
PO TIME PO Averaging Time (minutes) 60 
Input Group 2. Technical Options 
MGAUSS Near-field vertical distribution (l=Gaussian) 1 
MCTADJ Terrain adjustments to plume path (3-Plume path) 3 
MCTSG Do we have subgrid hills (O=No) 0 
MSLUG Near-field puff treatment (0= No slugs) 0 
MTRANS Model transitional plume rise (!=Yes) 1 
MTIP Treat stack tip downwash (l=Yes) 1 
MDDW Method used to simulate building downwash 1 
MSHEAR Treat vertical wind shear (0 =No) 0 
MSPLIT Allow puffs to split (O=No) 0 
MCHEM MESOPUFF-II Chemistry (l=Yes) 1 
MAQCHEM Aqueous phase transformation flag 0 
MWET Model wet de_r:>_osition (l=Yes) 1 
MDRY Model dry deposition(l=Yes) 1 
MTILT Gravitational settling (plume tilt) modeled? 0 
MDISP Method for dispersion coefficients (3=PG&MP) 3 
MTURBVW Turbulence characterization (only ifMDISP = 1 or 5) 3 
MDISP2 Backup coefficients (only ifMDISP=l or 5) 3 
MTAULY Method for Langrangian timescale for Sigma-y 0 
MTAUADV Method used for Advective-Decay timescale for Turbulence 0 

MCTURB 
Method used to compute turbulence sigma-v & sigma-w using 

I micrometeorological variables 
MROUGH Adjust PG for surface roughness (O=No) 0 
MPARTL Model partial plume penetration (O=No) 1 
MTINV Elevated inversion strength(O=compute from data) 0 
MPDF Use PDF for convective dispersion (O=No) 0 
MSGTIBL Use TIBL module (O=No) 0 
MBCON Boundary conditions (concentration) modeled 0 
MSOURCE Individual source contributions saved 0 
MFOG Configure for FOG Model output 0 
MREG Regulatory default checks (I= Yes) I 



Variable I Description Value 

Input Group 3. Species List 

CSPECn 
Names of species modeled (for MESO PUFF II, must be S02, S04, NOx, HN03, S02, S04, NOx, HN03, N03, 

N03) PMC,PMF 

S02 Modeled, Emitted, Dry deposition, Output group number 1,1,1,0 

S04 Modeled, Emitted, Dry deposition, Output group number 1,0,2,0 

NOX Modeled, Emitted, Dry deposition, Output group number 1,1,1,0 

HN03 Modeled, Emitted, Dry deposition, Output group number 1,0,1,0 

N03 Modeled, Emitted, Dry deposition, Output group number 1,0,2,0 

PMC Modeled, Emitted, Dry deposition, Output group number 1,1,2,0 

PMF Modeled, Emitted, Dry deposition, Output group number 1,1,2,0 

Input Group 4. Grid Control Parameters 
PMAP Map Projection LCC 

FEAST False Easting (km) at the projection origin 0 

FNORTH False Northing (km) at the projection origin 0 

ITUMZN UTM zone (I to 60) -999 

UTMHEM Hemisphere for UTM projection N 

RLATO Latitude (decimal degrees) of projection origin 40N 

RLONO Longitude (decimal degrees) of projection origin 97W 

XLATI Matching parallel(s) oflatitude (decimal degrees) for projection 33N 

XLAT2 Matching parallel(s) oflatitude (decimal degrees) for projection 45N 

DATUM Datum-region for output coordinates NWS-84 

NX Number of east-west grids of input meteorology 
Domain 1 (116), 
Domain 3 (263) 

NY Number of north-south grids of input meteorology 
Domain 1 (182), 
Domain 3 (185) 

NZ Number of vertical layers of input meteorology 10 

DGRIDKM Meteorology grid spacing (km) 4 

ZFACE Vertical cell face heights of input meteorology 
0,20,40,80, 160,320,640, 

1200,2000,3000,4000 

XORIGKM Southwest corner (east-west) of input meteorology 
Domain 1 (478.004), 
Domain 3 (538.004) 

YORIGIM Southwest corner (north-south) of input meteorology 
Domain 1 (-1177.998), 

Domain 3 (-637.997) 

IBCOMP Southwest X-index of computational domain I 

JBCOMP Southwest Y -index of computational domain 1 

IECOMP Northeast X-index of computational domain 
Domain 1 (116), 
Domain 3 (263) 

JECOMP Northeast Y -index of computational domain 
Domain 1 (182), 
Domain 3 (185) 

LSAMP Use gridded receptors (T=Yes) F 

IBSAMP Southwest X-index of receptor grid 1 

JBSAMP Southwest Y-index of receptor grid 1 

IESAMP Northeast X-index of receptor grid 
Domain I (116), 

Domain 3 (263) 

JESAMP Northeast Y -index of receptor grid 
Domain 1 (182), 
Domain 3 (185) 

MESHDN Gridded receptor spacing= DGRIDKM/MESHDN I 



Variable I Description Value 
Input Group S. Output Options. 
ICON Output Concentrations (I= Yes) I 
!DRY Output dry deposition flux (I= Yes) I 
!WET Output wet deposition flux (!=Yes) I 
IT2D Output 2D Temperature 0 
!RHO Output 2D Density 0 
!VIS Output RH for visibility calculations (I= Yes) I 
LCOMPRS Use compression option in output (T=Yes) T 
IQAPLOT Create a standard series of output files I 
IMFLX Mass flux across specified boundaries for selected species reported hourly 0 
IMBAL Mass balance for each species reported hourly 0 
ICPRT Print concentrations (O=No) 0 
IDPRT Print dry deposition fluxes (0-No) 0 
IWPRT Print wet deposition fluzes (0-No) 0 
ICFRQ Concentration print interval (I =hourly) I 
IDFRQ Dry flux print interval (I =hourly) I 
IWFRQ Wet flux print interval (!=hourly) I 
IPRTU Print output units 3 
IMESG Status messages to screen (!=Yes) 2 
Ouput Species Species Output Options (All species) 0, I, 0, I, 0, I, 0 
LDEBUG Turn on debug tracking (F=no) F 
IPFDEB First puff to track I 
NPFDEB Number of puffs to track I 
NNI Met period to start output I 
NN2 Met period to end output 10 
Input Group 6. Subgrid Scale Complex Terrain Inputs 
NHILL 0 
NCTREC 0 
MHILL 2 
XHILL2M I 
ZHILL2M I 
XCTDMKM 0 
YCTDMKM 0 
Input Group 7. Chemical Parameters for Dry Deposition of Gases 
S02 Diffusivity, Alpha Star, Reactivity, Mesophyll Resistance, Henry's Law 0.1509, 1000, 8, 0, 0.04 
NOX Diffusivity, Alpha Star, Reactivity, Mesophyll Resistance, Henry's Law 0.1656, I, 8, 5, 3.5 
HN03 Diffusivity, Alpha Star, Reactivity, Mesophyll Resistance, Henry's Law 0.1628, I, 18, 0, 0.0000001 
Input Group 8. Size Parameters tor Dry Deposition of Particles 
S04 0.48, 2.0 
N03 0.48, 2.0 
PMC 6.0,2.0 
PMF 0.48, 2.0 
Input Group 9. Miscellaneous Dry Deposition of Parameters 
RCUTC Reference cuticle resistance (s/cm) 30 
RGR Reference ground resistance (s/cm) 10 
REACTR Reference reactivity 8 
NINT Number of particle-size intervals 9 
IVEG Vegetative state (I =active and unstressed) I 
Input Group 10. Wet Deposition Parameters 
S02 Liquid Precip., Frozen Precip 3.0E-5, O.OEOO 
S04 Liquid Precip., Frozen Precip I.OE-04, 3.0E-05 
HN03 Liquid Precip., Frozen Precip 6.0E-05, O.OEOO 
N03 Liquid Precip., Frozen Precip I.OE-04, 3.0E-05 
PMC Liquid Precip., Frozen Precip I.OE-04, 3.0E-05 
PMF Liquid Precip., Frozen Precip I.OE-04, 3.0E-05 



Variable Description Value 
Input Group 11. Chemistry Parameters 
MOZ Ozone background (I =read from ozone.dat) I 

BCK03 Ozone default (ppb) (Use only for missing data) 12*60 

BCKNH3 Ammonia background (ppb) 12*2 

RNITEI Nighttime S02 loss rate (%/hr) 0.2 

RNITE2 Nighttime NOx loss rate (%/hr) 2 

RNITE3 Nighttime HN03 loss rate (%/hr) 2 

MH202 H202 data input option I 

BCKH202 H202 12*1 

BCKPMF Clean Continental 12*1 

0.15, 0.15, 0.20 ,0.20, 0.20, 

OFRAC 0.20, 0.20, 0.20, 0.20, 0.20, 
0.20, 0.15 

VCNX 12*50 

Input Group 1:Z Misc. Dispersion and Computational Parameters 
SYTDEP Horizontal size (m) to switch to time dependence 550 

MHFTSZ Use Heffler for vertical dispersion (O=No) 0 

JSUP PG Stability class above mixed layer 5 

CONK! Stable dispersion constant O.oJ 

CONK2 Neutral dispersion constant 0.1 

TBD Transition for downwash algorithms 0.5 

IURBI Beginning urban landuse type 10 

IURB2 Ending urban landuse type 19 

ILANDUIN Land use category for modeling domain 20 

ZOIN Roughness length for modeling domain 0.25 

XLAIIN Leaf area index for modeling domain 3 

ELEVIN Elevation above sea level 0 

XLATIN Latitude (degrees) for met location -999 

CLONIN Longitude (degrees) for met location -999 

ANEMHT Anemometer height (m) 10 

ISIGMAV Form of lateral turbulance data in PROFILE. DA T file I 

IMIXCTDM Choice of mixing heights 0 

XMXLEN Maximum length of a slug in units ofDGRIDKM I 

XSAMLEN 
Maximum travel distance of puff/slug during one sampling step (units of 

10 
DGRIDKM) 

MXNEW Maximum number of puffs per hour 60 

MXSAM Maximum sampling steps per hour 60 

NCOUNT Number of iterations used when computing the transport wind 2 

SYMIN Minimum sigma y for new puff/slug I 

SZMIN Minimum sigma z for a new puff/slug I 

Default minimum turbulence velocities sigma-v and sigma-w for each stability 
0.500, 0.500, 0.500, 0.500, 

SVMIN 0.500, 0.500, 0.500, 0.500, 
class over land and over water (m/s) 

0.500, 0.500, 0.500, 0.500 

Default minimum turbulence velocities sigma-v and sigma-w for each stability 
0.200, 0.120, 0.080, 0.060, 

SWMIN 0.030, 0.016, 0.200, 0.120, 
class over land and over water (m/s) 

0.080, 0.060, 0.030, 0.016 

CDIV Divergence criteria 0.0, 0.0 

WSCALM Minimum wind speed allowed for non-calm conditions 0.5 

XMAXZI Maximum mixing height 3000 

XMINZI Minimum mixing height 20 

WSCAT Upper bounds I" 5 wind speed classes (m/s) 1.54, 3.09, 5.14, 8.23, 10.80 

PLXO Wind speed power-law exponents 
0.07, 0.07, 0.10, 0.15, 0.35, 

0.55 

PTGO Potential temperature gradients PG E and F (deg!km) 0.020, 0.035 

PPC Default plume path coefficients .5, .5, .5, .5, .35, .35 

SL2PF Maximum Sy/pufflength 10 

NSPLIT Number of puffs when puffs split 3 

IRE SPLIT Hours when puff are eligible to split 
O,O,O,O,O,O,O,O,O,O,O,O,O,O,O, 

0,0,0,0, I ,0,0,0,0 

ZISPLIT Previous hour=s mixing height (minimum) (m) 100 

ROLDMAX 
Previous Max mixing height/current mixing height ratio, must be less then this 

0.25 
value to allow puff split 

NSPLITH Number of Puff that result when a puff is split 5 



Variable Description Value 
SYSPLITH Minimum sigma-y of puff before it may be split I 
SHSPLITH Minimum puff elongation rate due to wind shear, before it may be split 2 
CNSPLITH Minimum concentration (g/m3) of each species in puff before split 1.0 E-07 
EPSSLUG Convergence criterion for SLUG sampling integration 1.0 E-04 
EPSAREA Convergence criterion for AREA source integration 1.0 E-06 
DSRISE Trajectory step-length (m) used for numerical rise integration 1 
HTMINBC Minimum height(m) to which BC puffs are mixed as they are emitted. 500 
RSAMPBC Search radius (km) about a receptor gor sampling nearest BC puff 10 
MDEPBC Near-surface depletion adjustment to concentration profile used 1 
Input Group 13 Point Source Parameters 
NPTI Number of Point Sources 6 
IPTU Units used for point source emissions I 
NSPTI Number of source-species combinations with variable emission scaling factors 0 
NPT2 Number of point sources with variable emission parameters provided in file 0 
SRCNAM Source Name SAFI 

91.44, 143.59, 1.93, 19.37, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 
449.82, 0.0, 1.7879EOI, 

X 
Bldg. Dwash, Emission Rates O.OEOO, 1.5592EOI, O.OEOO, 

O.OEOO, 4.397E-Ol, 4.397E-
01 

ZPLTFM 0 
FMFAC I 
SRCNAM Source Name SAF2 

91.44, 143.25, 1.93, 19.37, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 
449.82,0 0, 1.7879EOI, 

X 
Bldg. Dwash, Emission Rates O.OEOO, 1.5592EOI, O.OEOO, 

O.OEOO, 4.397E-Ol, 4.397E-
01 

ZPLTFM 0 
FMFAC I 
SRCNAM Source Name RMI 

788.60923, -537.0533, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 
12.19, 144.35, 1.37, 18.29, 

X 
Bldg. Dwash, Emission Rates 293.15, 0.0, O.OEOO, 

O.OEOO, O.OEOO, O.OEOO, 
O.OEOO, 9.72E-02, 9.72E-02 

ZPLTFM 0 
FMFAC I 
SRCNAM Source Name RM2 

788.62881, -537.2669, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 24.384, 141.93, 1.37, 18.29, 
X 

Bldg. Dwash, Emission Rates 293.15, 0.0, O.OEOO, 
O.OEOO, O.OEOO, O.OEOO, 

O.OEOO, 9.72E-02, 9.72E-02 
ZPLTFM 0 
FMFAC I 
SRCNAM Source Name PRJ 

788.56657, -537.1173, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 
12.19, 143.3, 1.07, 18.29, 

X 
Bldg. Dwash, Emission Rates 293.15, 0.0, O.OEOO, 

O.OEOO, O.OEOO, O.OEOO, 
O.OEOO, 4.86E-02, 4.86E-02 

ZPLTFM 0 
FMFAC I 
SRCNAM Source Name PR2 

788.57521,-537.1173, 

X, Y, Stack Height, Base Elevation, Stack Diameter, Exit Velocity, Exit Temp. 24.384, 143.3, 1.07, 18.29, 
X 

Bldg. Dwash, Emission Rates 293.15, 0.0, O.OEOO, 
O.OEOO, O.OEOO, O.OEOO, 

O.OEOO, 4.86E-02, 4.86E-02 
ZPLTFM 0 
FMFAC I 



Variable I Description Value 

Input Group 14 Area Source Parameters 

NARl Number of Area Sources 2 

IARU Units used for area source emissions 1 

NSARl Number of source-species combinations with variable emission scaling factors 0 

NAR2 Number of point sources with variable emission parameters provided in file 0 

SRCNAM Source Name PA 

9.14, 140.87, 0.0, O.OeOO, 

X Effective Height, Base Elevation, Initial Sigma Z, Emission Rates O.OeOO, O.OeOO, O.OeOO, 
O.OeOO, 2.19E-06, 3.95E-07 

XVERT X-coordinates for area vertices 
788.5561, 788.8957, 
788.8897, 788.5500 

YVERT Y -coordinates for area vertices 
-537.016, -537.024, 
-537.254, -537.245 

SRCNAM Source Name SP 

9.14, 140.79, 0.0, O.OeOO, 

X Effective Height, Base Elevation, Initial Sigma Z, Emission Rates O.OeOO, O.OeOO, O.OeOO, 
O.OeOO, 3.49E-06, 1.23E-06 

XVERT X-coordinates for area vertices 
788.9499, 789.0555, 

789.0469, 788.9413 

YVERT Y -coordinates for area vertices 
-537.111, -537.116, 
-537.282, -537.276 

Iuput Group 15 Line Source Parameters 

No Line Sources are anticipated 
Input Group 16 Volume Source Parameters 

NVLl Number of Area Sources 4 

IVLU Units used for area source emissions I 

NSVLl Number of source-species combinations with variable emission scaling factors 0 

NVL2 Number of point sources with variable emission parameters provided in file 0 

SRCNAM Source Name Fl 

788.6559, -537.093, 20.01, 

X, Y, Effective Height, Base Elevation, Initial Sigma y, Initial Sigma z, 
144.01, 6.97, 18.62, 1.48E-

X 03, O.OEOO, 2.02E-Ol, 
Emission Rates O.OEOO, O.OEOO, 1.26E-03, 

1.26E-03 

SRCNAM Source Name F2 

788.675,-537.22, 20.01, 

X, Y, Effective Height, Base Elevation, Initial Sigma y, Initial Sigma z, 
143.04, 6.97, 18.62, 1.48E-

X 03, O.OEOO, 2.02E-Ol, 
Emission Rates O.OEOO, O.OEOO, 1.26E-03, 

1.26E-03 

SRCNAM Source Name CFl 

788.6301 -537.107, 14.0, 

X 
X, Y, Effective Height, Base Elevation, Initial Sigma y, Initial Sigma z, 144.09, 5.61, 13.02, O.OEOO, 

Emission Rates O.OEOO, O.OEOO, O.OEOO, 

O.OEOO, 7.56E-04, 7.56E-04 

SRCNAM Source Name CF2 

788.6396,-537.21, 14.0, 

X 
X, Y, Effective Height, Base Elevation, Initial Sigma y, Initial Sigma z, 143.49, 5.61, 6.51, O.OEOO, 

Emission Rates O.OEOO, O.OEOO, O.OEOO, 

O.OEOO, 7.56E-04, 7.56E-04 

Input Group 17 Non-gridded (Discrete) Receptor Information 

148 discrete receptors for Sipsey Wilderness 
47 discrete receptors for Mingo Wilderness 
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1.0 FACILITY IDENTIFICATION AND LOCATION 

·In November of 2013, the Mississippi Department of Environmental Quality issued a PSD Construction Permit to 

Mississippi Silicon, LLC located in Tishomingo County, MS. The facility is located approximately 2.5 miles south of 

Burnsville, MS east of Highway 365 as depicted in Figure 1. 

Permit numbers currently registered for the facility. 

Permit Number 

2640-00060 

MSR106475 

Contacts 

MDEQ 
Jacqueline Evans 
Environmental Engineer 
MS DEQ. 
MDEQ 515 E. Amite St 
Jackson, MS 39201 
{601) 961-5163 

Issue Date 

November 27, 2013 

November 1, 2013 

FC&E Engineering, LLC 
Bruce Ferguson, P.E. 
Senior Engineer 
FC&E Engineering, LLC 
917 Marquette Road 
Brandon, MS 39042 
{601) 824-1860 

2.0 FACILITY DESCRIPTION 

Action Type 

Air-Construction 

G P-Construction 

The silicon manufacturing plant permitted to MS Silicon will be capable of producing a high quality, low cost silicon. 

The manufacturing plant will utilize four {4) semi-enclosed submerged arc furnaces (SAF) with a capacity of 2.75 

tons/hr each (~45 MVA) to produce approximately 84,096 tons/year of 98-99% pure silicon metal. Only two arc 

furnaces are permitted to be operated at any given time. In particular, the modeling discussed in this report is limited 

to the NOx and S02 emissions from the submerged arc furnaces and natural gas fired ladle preheaters. 

2.1. PURPOSE OF MODELING 

The purpose of the modeling being performed for this project is to further support the response to EPA comments 

made to the Mississippi Department of Environmental Quality and demonstrate that the MS Silicon facility will not 

cause or contribute to a modeled exceedance ofthe National Ambient Air Quality Standard for nitrogen dioxide and 

sulfur dioxide. This ambient air quality modeling report has been prepared in accordance with the "Guideline on Air 

Quality Modeling," EPA Memos and discussions with US EPA Region 4 modeling personnel. 

3.0 MODEL INPUT OPTIONS 

The latest version of AERMOD (dated 14134) was used to determine compliance with the National Ambient Air 

Quality Standards. AERMOD is the recommended model for a wide range of regulatory applications in all types of 

terrain. AERMOD is appropriate for the following applications: 

• Point, volume, and area sources; 

• Surface, near-surface, and elevated releases; 

• Rural or urban areas; 

• Simple and complex terrain; 

• Transport distances over which steady-state assumptions are appropriate, up to SOkm; 

• 1-hour to annual averaging times; and 
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• Continuous toxic air emissions. 

The model was executed with all regulatory default options. The DFAULToption requires the use of terrain elevation 
data, stack-tip downwash, sequential date checking, and does not permit the use of the model in the SCREEN mode. 
Additionally, the most current version of the AERMOD model imposes a restriction on the urban roughness 
parameter to be 1 meter for regulatory default applications. In the regulatory default mode, pollutant half life or 
decay options are not employed, except in the case of an urban source of sulfur dioxide where a four-hour half life 
is applied. 

As the site is located in a rural area, urban source control options were not used. 

3.1. BUILDING DOWNWASH AND CAVITY CONCENTRATIONS 

AERMOD accounts for building wake effects (i.e., plume downwash) based on the PRIME building downwash 
algorithms. A building downwash analysis using the latest version of BPIP-Prime (dated 04274) was conducted and 
incorporated into the modeling analysis to account for potential effluent downwash due to structures using building 
profile input parameters included in the MS Silicon application. The layout of the buildings in relation to stacks is 
depicted in Figure 2. 

3.2. POINT SOURCES 

Four point sources, consisting of the submerged arc furnaces, were included in the modeling to estimate the impacts 
of N02 and S02 surrounding the facility. These sources are summarized in Table 1. Only two arc furnaces are 
permitted to be operational at any given time. Impacts were determined using the four combinations of operating 
scenarios with each combination included in the model as a source group. The source group with the maximum 
ground level impacts was included in the cumulative impact modeling and the remaining combinations were 
discarded. 

TABLE 1 - POINT SOUCE PARAMETERS 

Model 502 Emissions N02 Emissions Height Diam Exit Vel Exit_ Temp 
ID Desc g/s g/s (m] [m] [m/s] [K] 

SAF1 SAF Baghouse #1 18.02 15.59 91.44 1.929 19.37 449.817 
5AF2 5AF Baghouse #2 18.02 15.59 91.44 1.929 19.37 449.817 
SAF3 5AF Baghouse #3 18.02 15.59 91.44 1.929 19.37 449.817 
5AF4 SAF Baghouse #4 18.02 15.59 91.44 1.929 19.37 449.817 

3.3. VOLUME SOURCES 

Ladle preheaters were included in the model as volume sources. There is no restriction in the permit on the operation 
of the ladles, i.e., both ladles can be operational at a given time. Both ladles were, therefore, included in each source 
group scenarios previously mentioned. The volume source parameters are summarized in Table 2. 

TABLE 2 -VOLUME SOURCE PARAMETERS 

Model 502 Emissions N02 Emissions Height 5igmaY Sigmaz Length X 
ID Desc gfs g/s [m] [m] [mJ (m] 

F1 Furnace Ladle #1 0.0015 0.2016 19.995 6.966 9.307 29.9538 
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F2 Furnace Ladle #2 

3.4. RECEPTOR GRID 

o.oo15 I o.2o16 I 19.995 I 6.966 I 9.3o7 I 29.9538 I 

The receptor network included in the application was used in this evaluation. The following grids of receptors were 

used in the significant impact analysis: 

Spacing Placement 
(meters) 

5000 20 kilometers beyond the fence line out to 50 km 

2000 Between10 to 20 kilometers from the facility 

1000 Between 5 to 10 kilometers from the facility 

500 Between 3 to 5 kilometers from the facility 

200 Between 2 to 3 kilometers from the facility 

100 Out to 2 kilometers from the facility 

In addition to the receptor network described above, receptors were added at 1 kilometer spacing on the eastern 

side of the modeling domain in the area of elevated terrain. Receptors were processed in the Universal Transverse 

Mercator (UTM) coordinate system with the respective spacing described above and as pictured in Figure 3. Included 

in the figure are National Elevation Dataset (NED) elevation contours. Elevations equal to or greater than the 

elevation of the MS Silicon stacks are indicated with the red hues. 

Terrain elevations based on NED files were input to the AERMOD model for each receptor. The NED files were 

processed in the AERMAP (Version 11103) processor to develop elevations and hill heights for the receptors. 

4.0 METEOROLOGICAL DATA 

The five year dataset provided to the applicant for the years 2007 to 2011 was used to conduct the modeling. The 

surface data was collected from the Tupelo Regional Airport and the upper air was collected at the Jackson 

International Airport. The base elevation of the Tupelo Regional Airport, 104 meters, was used in the meteorology 

pathway of AERMOD with the PROFBASE keyword to define the base elevation for the potential temperature profile. 

The met data was provided by the MDEQ in an AERMOD ready format processed with AERMET VERSION 12345 and 

was supplemented with one-minute ASOS data using a threshold limit of 0.50 m/s. 

5.0 SIGNIFICANT IMPACT ANALYSIS AND CUMULATIVE IMPACT ANALYSIS 

5.1. SIGNIFICANT IMPACT AREA (SIA) 

The SIA was determined by modeling the facility emission sources included in Section 3.2 and 3.3. The first-highest 

1-hour value averaged over 5 years was compared to the significance levels in Table 3. The ARM factor of 0.8 was 

applied to the modeled NOx values prior to comparison to the N02 significant impact levels and ambient air 

standards. 
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The significant impact modeling is summarized in Table 4 and depicted in Figure 4 and Figure 5. The figures indicate 
a so km radius around the facility which is the limit of the AERMOD model. Impacts of both NOz and SOz exceeded 
the significant impact analysis, requiring a cumulative impact analysis for both pollutants. The significant impact area 
was considered those receptors exceeding the significance level and the next adjacent receptor. The facility is 
authorized to operate only two arc furnaces at any given time. Source groups were used to determine the impacts 
of the different combinations of the furnaces, the ladle volume sources were included in each source group. The 
maximum impacts for SOz were determined to be when SAF1 and SAF2 were operating simultaneously. NOz 
maximum impacts were identical for each source group, indicating that the maximum impacts are controlled by the 
ladles for the NOz impacts. The cumulative impact analysis was conducted using the SAF1 and SAF2 combination. 

TABLE 3- NATIONAL AMBIENT AIR QUALITY STANDARDS AND SIGNIFICANT IMPACT LEVELS. 

Significance 
Pollutant Averaging Period Level (ug/m3) NMQS 

Nitrogen Dioxide (NOz) 1-hour 7.52 
0.100 ppm 
(188 ug/m3) 

Sulfur Dioxide (SOz) 1-hour 7.86 
0.075 ppm 
(196.5 ug/m3) 

TABLE 4- RADIUS OF IMPACT MODELING RESULTS 

Significant 

Averaging Impact Modeled 

Pollutant Period Level Results UTMX UTMY 
(~m3) (IJ.g/m3) (M) (M) Figure 

NOz' 1-hour 7.52 78.59706 378886.76 3851765.89 Figure 4 
so2 1-hour 7.86 51.98635 379965.00 3852220.00 Figure 5 

*Significant Impact Area and maximum NOz impacts determined using ARM of 0.8. 

5.2. NAAQS MODELING 

5.2.1. BACKGROUND 

The background concentrations used to determine compliance with the NAAQS in the MS Silicon application were 
used in this modeling analysis. SOz background was considered to be 70.74 ug/m3 and NOz background was 
considered to be 63.92 ug/m3. Background was included in the modeling runs using the BACKGRND keyword in the 
source option pathway with a BGflag parameter of ANNUAL. 

5.2.2. COMPETING SOURCE INVENTORY 

The modeling domain extends into Tennessee and Alabama, therefore, the competing source inventory was 
comprised of sources from three states. The competing sources in Tennessee and Alabama included in the 
application were used in this evaluation. Sources in the Mississippi inventory were evaluated to determine whether 
they were located within the significant impact area and, if so, were included in the analysis regardless of the 20D 
comparison. 

5.2.2.1. S02 SOURCES 
Three sources located in Mississippi included in the application were excluded because they were determined to be 
outside of the SIA and had emissions less than 20D. These sources were Oil Dri Production Company, TVA Magnolia 
Combined Cycle and Tiffin Motorhomes Inc. Several minor sources were determined to be within the SIA and were, 
therefore, included in the cumulative analysis. The competing source modeled emissions were based on the 
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potential emissions provided from the Mississippi inventory database. The modeled parameters are summarized in 

Table 5. 

TVA Colbert is under a Consent Decree to shut down certain units at the facility. Unit No. 5 is to be shut down by 

December 31, 2015. This unit was included in the first two years of modeled data. This includes the unit for over a 

third of the modeled period. The basis for modeling in this fashion is the standard is a three year average and the 

unit could only possibly operate less than one-third of the sta.ndard averaging period simultaneously with MS Silicon. 

Units 1-4 are to be shut down by June 30, 2016, which is half of the standard averaging period. These units were 

included in the first two and a half years of the modeled period. During the third year, the variable emissions option 

was used to set the emissions for Units 1-4 to zero for the months July through December. Units 1-5 emissions were 

set to zero for the last two years of the modeled period. 

TABLE 5- S02 COMPETING SOURCES 

Emission Rate Height Diam Exit Vel Exit Temp 

Facility ModeiiD [g/s] [mJ [m] [m/s] [K] 

Kingsford Manufacturing 
35101 2.157083715 31.09 3.505 23.1953 1033.15 

KMC2 0.004890411 3.048 0.3048 0.001 0 

TN2SB1213 0.006299894 48.77 2.438 14.9657 488.706 

TN2ST1198 42.80525996 76.2 3.901 12.2225 435.928 

TN2ST6009 0.149937478 22.86 1.219 13.4722 344.261 

TN2ST6025 0.023939597 22.86 1.372 8.13816 339.261 

Packaging Corporation of TN2ST7214 12.41835111 54.41 2.591 16.4592 455.372 

America TN2ST7215 0.440992582 54.56 3.353 22.2809 433.15 

TN2ST7216 12.41835111 76.2 2.438 19.2024 469.261 

TN2ST7217 0.413273048 54.56 1.219 13.4112 333.15 

TN2ST7225 0.251995761 16.15 1.097 17.1907 354.261 

TN2ST7236 0.11591805 54.56 1.219 13.4112 333.15 

ALMMMM 2351.624443 183.5 8.016 27.6758 424.817 

ALX001 53.928 9.693 3.871 44.2265 777.039 

ALX013 2795.640974 152.4 7.224 23.1343 417.039 

STCK1 53.928 9.693 3.871 44.2265 777.039 

TVA Colbert 
STCK2 53.928 9.693 3.871 44.2265 777.039 

STCK3 53.928 9.693 3.871 44.2265 777.039 

STCK4 53.928 9.693 3.871 44.2265 777.039 

STCKS 53.928 9.693 3.871 44.2265 777.039 

STCK6 53.928 9.693 3.871 44.2265 777.039 

STCK7 53.928 9.693 3.871 44.2265 777.039 

CATl 0.000863014 3.048 0.3048 0.001 0 

CAT2 0.000287671 11.28 0.3048 4.572 366.48333 

CAT3 0.000575342 11.58 0.7102 12.7102 304.26111 

Caterpillar Inc 
CAT4 0.000287671 12.5 0.3566 1.9812 366.48333 

CATS 0.055232877 12.5 0.4054 0.9144 366.48333 

CAT6 0.018410959 12.5 0.4054 0.9144 394.26111 

CAT7 0.000575342 14.33 0.2042 5.334 366.48333 

CAT8 0.000575342 14.33 0.4572 7.10184 347.03889 

Columbia Gulf Transmission 
CGTl 0.002876712 3.658 0.0518 47.305 810.92778 

CGT2 0.002013699 4.572 0.2042 39.624 755.37222 

FC&E Engineering, LLC PageS November 2014 



Mississippi Silicon LLC 
Tishomingo County, MS 
Modeling Report 

Facility 

Ergon Asphalt and Emulsions 

Ershigs, Inc. 

International Converter 

Kimberly Clark Corporation 

Metal Exporters Inc. 

Mississippi Polymers 

Timber Products Company 
Tishomingo Acquisition LLC 
Water Way, Inc. 

5.2.2.2. N02 SOURCES 

Emission Rate 
ModeiiD [g/s] 

CGT3 0.025890411 
CGT4 0.011506849 
CGT5 0.014383562 
ERGONl 0.48006 
ERGON2 0.48006 
ERSHING 0.008630137 
ICl 0.000575342 
IC2 0.000287671 
IC3 0.000575342 
IC4 0.000863014 
IC5 0.000287671 
IC6 0.000863014 
KCl 0.042287671 
KC2 0.000287671 
KC3 0.000287671 
KC4 0.002876712 
KC5 0.000575342 
KC6 0.002876712 
KC7 0.000287671 
MEl 0.94122 
ME2 0.94122 
ME3 0.000252 
MPl 0.003452055 
MP2 0.000575342 
MP3 0.001150685 
TIM PROD 0.003739726 
TISHACQ 0.000575342 
ww 0.000287671 

Height Diam Exit Vel Exit_ Temp 
{m] {m] {m/s] [K] 
6.706 3.6363 15.3924 672.03889 
12.19 0.6096 37.3685 810.92778 
18.29 2.7523 16.4897 688.70556 
4.572 0.6605 4.45008 644.26111 
3.658 0.3048 5.24256 644.26111 
4.572 0.3048 0.001 0 
3.048 0.3048 0.001 0 
9.144 0.762 7.62 394.26111 
10.67 0.7102 13.716 477.59444 
10.67 0.7803 10.668 490.37222 
10.67 0.8412 5.7912 408.15 
11.58 1.146 8.2296 491.48333 
3.048 0.3048 0.001 0 
3.048 0.5578 6.858 477.59444 
3.048 0.5578 8.01624 477.59444 
3.048 0.6614 13.5026 467.03889 
3.048 2.7432 12.3749 308.70556 
11.28 0.9144 13.5026 477.59444 
12.19 0.3566 9.2964 505.37222 
10.67 0.4572 28.7457 394.26111 
10.67 0.6096 24.256 310.92778 
10.67 0.3048 6.46786 310.92778 
3.048 0.3048 0.001 0 
4.267 0.4054 7.62 463.70556 
11.89 0.509 12.131 672.03889 
3.048 0.3048 0.001 0 
3.048 0.3048 0.001 0 
3.048 0.3048 0.001 0 

As with the S02 sources, the N02 sources in the Mississippi inventory were evaluated using the 200 rule and also 
whether they were within the MS Silicon significant impact area. Two sources excluded by the 200 Rule, Metal 
Exporters and Water Way, were identified as being within the significant impact area. Prior to running the analysis, 
it was discovered that Metal Exporters is out of business and no longer holds a permit, therefore, this source was 
not included in the analysis. 

TVA Colbert was only modeled for part of the five year period due to the consent decree requiring some of the units 
to be shut down. Unit No. 5 was modeled for the first two years and then emissions were set to zero. Unit Nos. 1 
through 4 were modeled for the first two and one-half years and then emissions were set to zero for these units. 

The off-site sources included in the analysis are summarized in Table 6 
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TABLE 6- NOX OFF-SITE INVENTORY 

Facility 

Columbia Gulf 
Transmission 

Kingsford Manufacturing 
Company 

Tennessee Gas Pipeline 
Company, New Albany 

WaterWay 

Packaging Corporation of 
America 

TVA Colbert 

Cherokee Nitrogen 
Company 

Tx Eastern Trans-Barton 

Wise Alloys Plant 

FC&E Engineering, LLC 

Model Emission Rate 

10 [g/s] 

CGT1 0.12369863 

CGT2 0.017260274 

CGT3 12.06205479 

CGT4 137.4147945 

CGT5 2.833561644 

CGT6 0.149589041 

KMC2 0.085150685 

KMC3 0.014958904 

35101 9.349315068 

TGPC1 0.013808219 

TGPC2 23.60658904 

TGPC3 2.805945205 

TGPC4 22.07819178 

TGPC5 6.258863014 

VVW1 0.041712329 

TN2S81213 2.717774284 

TN2ST1198 24.94632037 

TN2ST6009 0.713148004 

TN2ST6025 0.521631226 

TN2ST7214 2.351120451 

TN2ST7215 10.5283829 

TN2ST7216 2.351120451 

ALMMMM 534.7350051 

ALX001 64.63691273 

ALX013 349.5181207 

STCK1 64.63691273 

STCK2 64.63691273 

STCK3 64.63691273 

STCK4 64.63691273 

STCK5 64.63691273 

STCK6 64.63691273 

STCK7 64.63691273 

7010013002 17.72916177 

7010013006 1.15036065 

7010013023 9.320063225 

70100130018 10.59012186 

7010041001 21.59099681 

WAPX001 4.031932178 

WAPX048 0.26333557 

WAPX051 0.408233133 

WAPX052 0.856785588 

WAPX052A 0.856785588 

WAPX053 1. 31 0377958 

Pagel 

Height Diam Exit Vel Exit Temp 

[m] [m] [m/s] [K] 

3.658 0.0518 47.305 810.92778 

4.572 0.2042 39.624 755.37222 

6.706 3.6363 15.3924 672.03889 

12.19 0.6096 37.3685 810.92778 

18.29 2.7523 16.4897 688.70556 

3.962 0.0396 102.657 810.92778 

3.048 0.3048 0 0 

6.096 0.6096 16.1849 422.03889 

31.09 3.5052 23.1953 1033.15 

3.048 0.3048 0 0 

6.706 0.6096 28.6512 674.81667 

7.925 0.2042 47.8231 644.26111 

7.925 0.509 32.004 700.37222 

9.144 0.4572 41.4223 674.81667 

3.048 0.3048 0 0 

48.77 2.438 14.9657 488.706 

76.2 3.901 12.2225 435.928 

22.86 1.219 13.4722 344.261 

22.86 1.372 8.13816 339.261 

54.41 2.591 16.4592 455.372 

54.56 3.353 22.2809 433.15 

76.2 2.438 19.2024 469.261 

183.5 8.016 6.919 424.817 

9.693 3.871 44.2265 777.039 

152.4 7.224 23.1343 417.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

9.693 3.871 44.2265 777.039 

15.39 1.219 16.5506 449.817 

12.19 1.067 19.812 554.261 

30.48 1.219 20.2692 422.039 

21.34 2.438 3.10896 477.039 

5.486 3.139 28.4988 777.039 

15.24 1.829 0.00701 449.817 

15.24 0.701 2.37744 464.261 

16.46 0.914 4.48056 464.261 

15.24 1.981 9.6012 472.039 

13.11 2.347 15.1181 504.817 

18.29 2.134 20.3606 477.039 
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Facility 
Model 

ID 
WAPX058 
WAPX063 
WAPX069 
WAPX071 
WAPX073 
WAPX099A 
WAPX103 
WAPX104 
WAPX105 
WAPX110 
WAPX111 
WAPX112 
WAPX117 
WAPX118 

Emission Rate 
[gls] 

29.29450723 
1.889968208 
0.277195337 
0.248215825 
0.541790886 
2.419159307 
0.604789827 
0.166317202 
0.26333557 

0.942464147 
1.693411515 
0.546830802 
0. 541790886 
0.201596609 

5.2.3. CUMULATIVE IMPACT RECEPTOR NETWORK 

He!Q_ht 
[m] 

30.48 
30.48 
15.24 
16.46 
5.944 
15.55 
18.23 
15.24 
15.24 
16.15 
16.15 
13.32 
5.944 
4.572 

Diam Exit Vel Exit Temp 
[m] [m/s] (K] 

1.768 11.1252 977.039 
1.463 5.54736 699.817 
0.61 4.38912 464.261 

0.914 4.48056 464.261 
0.61 11.0642 494.261 

1.311 152.4 533.15 
1.067 15.8496 533.15 
0.701 2.37744 464.261 

0.61 3.13944 464.261 
0.975 3.2004 490.928 
0.975 12.8626 490.928 
1.189 2.34696 504.817 

0.61 11.0642 494.261 
0.457 6.06552 365.928 

The cumulative impact receptor network was based upon the significant impact receptor network. The receptors 
determined to be significant in the significant impact analysis were retained as well as the next receptor out in all 
directions from the significant receptor. Figure 6 illustrates the receptor network for the S02 cumulative impact and 
Figure 7 illustrates the N02 cumulative impact receptor network. MS Silicon significant receptors are indicated by 
the dark squares and the retained receptors are green crosses. 

5.2.4. AAQS MODELING RESULTS 
Compliance with the air quality standards was determined by adding the background withfn the model. To account 
for the shutdown of the TVA Colbert Units, each year was modeled separately and the individual years 4th highest 
maximum daily impact were averaged by receptor to obtain the 5-year average for S02, the individual years 8th 

highest maximum daily impact were used for N02. Impacts were found to be above the NAAQS as summarized in 
Table 7 and a culpability analysis was required for both N02 and S02. 

TABLE 7- AAQS MODELING RESULTS 

Averaging NAAQS/ Modeled 

Pollutant Period NMAAQS Results UTMX UTMY 
(llg/m3) (11g/m3) (Ml_ (Ml 

N02' 1-hour 188 886.99 418965 3838020 
S02 1-hour 196.5 1075.80 416965 3839020 

*Modeled NOx results adjusted by ARM of 0.8 to determine N02 impact. 

6.0 CULPABILITY ANALYSIS 

6.1. S02 CONTRIBUTION 

Receptors from the NAAQS analysis where violations of the S02 1-hour standard were identified were included in an 
analysis to determine source contributions to the violations. A source group for each competing source was included 
in the analysis to determine which sources might contribute to modeled violations. Figure 8 illustrates the culpability 
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grid along with the location of competing sources. These receptors represent locations from the NAAQS analysis 

where exceedances of the NAAQS were identified. The maximum source contributions to an exceedance are 

summarized in Table 8. These contributions are the maximum of any exceedance and do not represent the same 

receptor or rank of exceedance. 

TABLE 8- MAXIMUM CONTRIBUTION TO 502 EXCEEDANCE (COARSE GRID) 

Facility Max Contribution to a Predicted Exceedance (ug/m3) 

MS Silicon 0.195888 

Kingsford 0.009182 

Metal Exporters 2.24194 

MS Polymers 0.00005 

Kimberly Clarke 0.000648 

TVA Colbert 1004.864008 

Caterpillar 0.000582 

Columbia Gulf 0.000896 

Ergon 0.238076 

Ershing 0.013152 

International Converter 0.00005 

Timber Products 0.000038 

Tishomingo Acquisitions 0.000006 

Packaging Corporation 22.512486 

WaterWay 0.00057 

Background 70.74 

EPA requested that all exceedances be defined within 100 meter spacing. A 10 receptor by 10 receptor 100-meter 

grid was placed around each receptor where an exceedance of the S02 standard was predicted. This provided full 

100-meter coverage in the area of elevated terrain on the eastern side of the modeling domain. This fine receptor 

grid results in 125,200 receptors as pictured in Figure 9. Predicted exceedances of the standard were anticipated 

from the TVA Colbert plant for over one hundred of the impact ranks at each receptor. This coupled with conducting 

the analysis by individual years would result in tens of millions of records to manage for each year of the analysis. 

To reduce the amount of records to be managed, the significance analysis was run again on the refined grid. 

Receptors where MS Silicon did not have a significant impact were discarded. Additionally, receptors which were 

greater than 50 kilometers, the extent of the AERMOD model, were discarded. The resulting receptor network is 

pictured in Figure 10. 

The culpability analysis with the previously described fine receptor grid was performed with source groups for MS 

Silicon and TVA Colbert. Source groups were not used for the remaining facilities to reduce the required computer 

memory. The maximum contributions to predicted exceedances are summarized in Figure 9. Again, these values do 

not occur at the same receptor/exceedance rank, but represent the maximum of all exceedances. The maximum 

contribution to an exceedance for both MS Silicon and TVA Colbert increased from the course to the fine grid 

analysis. This difference is attributable to the impacts occurring in complex terrain southeast of MS Silicon and 

southwest ofTVA Colbert, i.e. the initial spacing was not sufficient to account for the terrain changes. 
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TABLE 9- S02 CULPABILITY SOURCE CONTRIBUTIONS FINE GRID 

Facility Max Contribution to a Predicted Exceedance (ug/m3} 
MS Silicon 7.78839 

TVA Colbert 1254.370408 

Other Sources 26.296754 

Background 70.74 

The MS Silicon contribution to predicted exceedances is below the EPA significant impact level of 7.86 ug/m 3• The 
MS Silicon contributions of greater than 1 ug/m3 to predicted exceedances are pictured in Figure 11. These maximum 
contributions are located in the elevated terrain to the southeast of the facility and are within areas of full 100-
meter spacing. The five year summary of these contributions are identified in Table 12, with the total being inclusive 
of the background monitored value. 

6.2. N02 CONTRIBUTION 

Receptors from the initial NAAQS analysis where violations of the NOz1-hour standard were identified were included 
in an analysis to determine source contributions to tbe violations. A source group for each competing source was 
included in the analysis to determine which sources might contribute to modeled exceedances. The maximum 
contribution to the predicted exceedances are summarized in Table 10. 

TABLE 10- MAXIMUM CONTRIBUTION TO PREDICTED EXCEEDANCE OF N02 1-HR STANDARD 

Facility Max Contribution to a Predicted Exceedance (ug/m3) 
MS Silicon 4.398456 

Kingsford 657.076526 

Cherokee Nitrogen 241.278758 

Texas Eastern Trans 4.796566 
TVA Colbert 822.850778 

Columbia Gulf 625.424212 

Tenn. Gas Pipeline 13.750358 

Packaging Corp 5.657428 
Wise Alloy Plant 51.627158 

WaterWay 0.138922 
Background 63.92 

Receptor spacing was expanded around each receptor with a predicted exceedance in the initial NAAQS analysis to 
100-meter spacing out half the distance of the current receptor spacing. The only source groups included in this 
analysis were MS Silicon and the source group ALL to prevent exceeding memory capability. The summary of the 
maximum contribution to an exceedance is included in Table 11. The location of MS Silicon contributions greater 
than 1 ug/m3 to NOz impacts is depicted in Figure 12. A larger scale view is depicted in Figure 13, showing the 
maximum contribution as a red star. Gray squares indicate locations where the receptor had cumulative impacts 
greater than the NOz NAAQS. The top ten contributions to a modeled exceedance of the N02 NAAQS by MS Silicon 
are summarized in Table 13. Although the expanded receptor grid did not encompass the predicted exceedance with 
non-violating receptors out to 100-meters, there are receptors within 300 meters with no violations. 
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TABLE 11 - REFINED GRID CONTRIBUTION TO MODELED EXCEEDANCE 

Facility Max Contribution to a Predicted Exceedance (ug/m3) 

MS Silicon 5.378944 

Surrounding Sources 1369.740066 

Background 63.92 

Because the maximum contribution from MS Silicon fell on the edge of the area where 100-meter spacing was used, 

the grid was expanded in that area. The years were not modeled individually and TVA Colbert was included with 

potential emissions over the 5-year period. The results show that the maximum contribution by MS Silicon to a 

modeled exceedance was 6.0 ug/m3
• Figure 14 depicts the location of the maximum contribution by MS Silicon. The 

red circle denotes the location of the maximum before the grid was expanded. Note that the predicted high at this 

location is greater than that previously reported because TVA emissions were included in every year of the five-year 

period. The shaded area indicates the area where a modeled exceedance of the standard was predicted. The labeled 

values are the maximum contribution from MS Silicon from any rank of modeled exceedance. 
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TABLE 12- MS SILICON MAXIMUM CONTRIBUTION TO PREDICTED 502 EXCEEDANCE 

414465 3841020 38TH 

414365 3841020 37TH 

414565 3841020 40TH 

415365 3841820 41ST 

415865 3842020 43RD 

414865 3834720 57TH 

416765 3839220 57TH 

415465 3836120 57TH 

414865 3834620 57TH 

412265 3832220 57TH 

415065 3834820 57TH 

415865 3837020 78TH 

415165 3834020 75TH 

415765 3835920 75TH 

415165 3835220 78TH 

416065 3836320 75TH 

415965 3835920 75TH 

415165 3836120 78TH 
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0.04 180.47 251.30 

0.11 184.32 255.35 

0.02 179.97 250.75 

0.03 194.50 265.32 

0.08 201.67 272.64 

0.03 207.42 278.24 

0.01 212.28 283.04 

0.05 237.68 308.54 

0.03 210.76 281.57 

0.00 162.75 233.51 

0.02 219.68 290.47 

0.03 139.45 210.27 

0.00 125.39 196.14 

0.01 147.22 217.98 

0.01 134.37 205.13 

0.05 150.69 221.56 

0.05 144.29 215.16 

0.01 126.00 196.77 

0.02 237.20 307.99 

0.09 240.39 311.39 

0.01 240.40 311.19 

0.01 244.37 315.14 

0.02 242.65 313.44 

0.01 285.48 356.29 

0.01 372.28 443.05 

0.02 346.02 416.82 

O.Dl 286.84 357.65 

0.01 228.38 299.15 

0.02 326.40 397.19 

0.01 234.76 305.54 

0.01 200.81 271.58 

0.02 269.09 339.89 

0.04 249.78 320.66 

0.01 275.67 346.43 

0.02 265.08 335.87 

0.00 226.87 297.62 

Pagel 

0.00 140.74 211.50 38.88 2.85 112.85 0.00 64.68 135.43 

0.03 131.87 202.69 37.96 2.84 111.91 0.00 66.96 137.71 

0.02 136.58 207.38 36.99 2.81 110.91 0.00 56.14 126.88 

0.00 112.12 182.87 33.96 1.86 106.79 0.00 49.71 120.45 

0.00 101.55 172.30 33.34 1.94 106.27 0.00 50.74 121.49 

0.05 210.12 281.00 30.82 1.38 103.10 0.01 224.78 295.55 

0.02 270.06 340.84 30.64 1.60 103.19 0.00 148.39 219.13 

0.02 302.54 373.35 29.19 0.78 100.81 0.03 304.71 375.55 

0.01 202.55 273.33 28.91 0.66 100.40 0.01 256.17 326.95 

0.01 161.64 232.45 27.30 1.42 99.62 0.01 155.20 226.00 

0.00 214.69 285.44 26.92 0.68 98.43 O.Dl 305.28 376.06 

0.02 164.95 235.75 0.01 129.87 200.66 26.31 0.95 98.11 

0.03 140.58 211.41 0.01 150.03 220.83 16.97 0.46 88.25 

0.04 175.34 246.27 0.02 208.54 279.33 16.89 0.51 88.22 

0.01 160.18 230.95 0.02 186.60 257.38 15.88 0.35 87.03 

0.00 162.72 233.47 0.01 181.14 251.92 13.58 0.89 85.41 

0.00 146.29 217.04 0.02 176.28 247.11 13.17 0.26 84.23 

0.03 150.50 221.32 0.00 125.64 196.39 12.99 0.67 84.51 

7.79 125.19 203.81 

7.64 125.28 203.81 

7.41 123.18 201.42 

6.80 120.51 198.12 

6.69 119.71 197.23 

6.18 185.84 262.84 

6.13 200.92 277.85 

5.86 238.34 315.01 

5.79 191.39 267.98 

5.47 141.88 218.14 

5.40 213.34 289.52 

5.28 134.00 210.07 

3.41 123.45 197.64 

3.40 160.14 234.34 

3.19 146.26 220.23 

2.73 154.22 227.76 

2.65 146.44 219.88 

2.61 125.94 199.32 
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TABLE 13- TOP TEN MS SILICON CONTRIBUTIONS TO A MODELED EXCEEDANCE OF THE N02 NAAQS. 

381565 3846420 12TH 2.41722 187.2249 2.19216 228.5719 18.24467 137.354 

381765 3846020 12TH 1.95542 186.5159 2.13516 227.9523 17.15318 135.1598 

373665 3852820 18TH 0.00055 251.1337 0.00359 212.7812 0.00427 126.4519 

381765 3845920 12TH 2.33518 194.221 1.98075 228.6338 17.03874 135.5741 

381865 3845720 8TH 4.57462 189.2286 4.86011 191.6561 3.63831 198.5237 

381765 3845520 13TH 0.35012 200.6464 1.29726 243.9642 16.39772 136.7854 

381665 3846220 8TH 4.48591 199.8747 4.41367 204.6712 3.81624 213.5461 

373665 3852920 17TH 0.00056 252.8662 0.00458 206.1294 0.00634 137.6631 

381465 3846020 13TH 0.18124 175.3002 0.26949 242.1014 17.56022 139.9545 

381465 3845920 13TH 0.64779 172.8927 0.58772 236.6421 17.28878 140.0533 
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1.8227 228.057 2.21797 170.1538 5.378944 190.2723 

1.56037 228.4659 1.79621 166.7905 4.920068 188.97689 

0.00177 228.7708 23.77017 128.5266 4.75607 189.53283 

1.22667 215.1604 0.9718 170.0311 4.710628 188.72408 

5.85675 193.4129 4.58846 176.4317 4.70365 189.85061 

2.3795 221.0597 2.52363 155.1532 4.589646 191.52178 

5.26432 196.5375 4.95695 189.1559 4.587418 200.75708 

0.00149 239.9202 22.49298 127.2003 4.50119 192.75583 

1.79574 229.3548 2.11224 163.13 4.383786 189.96819 

1.55616 234.7682 1.80021 166.4681 4.376132 190.16487 
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7.0 CONCLUSIONS 

The modeling performed indicates the air quality within the modeling domain of the MS Silicon facility is impacted 
by surrounding sources above the S02 and N02 1-hour NAAQS. The MS Silicon contribution to each predicted 
exceedance is below the EPA modeling significance level and does not, therefore, cause or contributed to any 
modeled exceedance. 
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FIGURE 1- FACILITY LOCATION 
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ATTACHEMENT 1- BASIS FOR TVA EMISSION INCLUDED IN THE MODELING 



The N02 and S02 111-hour" standards are based on the 981
h percentile of the maximum daily 1-hour emissions 

averaged over 3-years. In modeling, this is approximated using a 5-year meteorological dataset and averaging across 

5-years. TVA Colbert is under a consent decree and will be shutting down Unit No. 5 by December 31, 2015, and 

Units 1-4 will be shut down by June 30, 2016. Unit 5 could only be operated, at most, for one year simultaneous with 

MS Silicon and Unit 1-4 could only be operated for 1 Y. years simultaneous with MS Silicon. This represents 1/3 of 

the standard averaging period for Unit 5 and 1 Y, of the standard averaging period for Units 1-4. To simulate this 

through modeling, Unit 5 was included in the first 2 years of modeled meteorology and Unit 1-4 was included in the 

first 1 Y. years of modeled meteorology. 

The EPA had expressed concerns that each year of meteorology may not contain worst case conditions and results 

may be skewed depending on which years of data were used for TVA operating or not operating. In order to alleviate 

these concerns the 5-years of meteorological data were looked at in terms of wind speed class and wind direction. 

The frequency of occurrence for wind speed class and direction is shown on the following page. The top most shaded 

area represents times when the wind is blowing from TVA towards MS Silicon for a wind direction within 45 degrees 

of a direct azimuth from TVA toMS Silicon. The bottom shaded area represents a wind direction from MS Silicon to 

TVA. Wind Rose are presented for each year on the page following the table. 

The frequency of occurrence in the two wind directions was evaluated to determine if there would be any bias in 

the selected years in which TVA would be considered to be operating. If the frequency of occurrence for all years 

was 4 or below or the frequency of occurrence for all years was above 4 then the years were considered to 

interchangeable. If some years were at 4 or below while other years were above, a bias was considered. The wind 

direction and stability class where it was considered that bias may be introduced are highlighted. 

For the wind directions from TVA toMS Silicon, the year 2008 appeared to have a bias in the 5.7-8.8 m/s wind class. 

As TVA was considered to be operating all units for this year of meteorology, this occurrence of wind speeds and 

direction and the impacts associated were accounted for in the modeling. For the year 2009 and the 8.8-11.1 m/s 

wind speed class there was one occurrence that was not present in any other year. This occurrence occurred in the 

first half of 2009 and while all of TVA units were not included at this time it did include Units 1-4. This is only one 

occurrence and it is not expected to impact the predicted design value. 

There is one wind speed class and direction identified in the year 2010 that doesn't appear to be represented in the 

other years. This is during a time when TVA was not considered to be operating Units 1-5. Overall, the wind speed 

classes and wind directions appear to be represented in each year, although stability class was not considered. 

TVA is the major source of S02 for the competing sources and the cause of modeled exceedances. Although the level 

of modeled exceedance might change in considering which years of meteorology to include the TVA sources 

operating, changing the years is highly unlikely to result in moving the location of modeled exceedances beyond the 

MS Silicon facility to a location where MS Silicon could contribute. 
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Attachement 2-200 Screening forMS Sources 



093 00009 ACME BRICK COMPANY 16 275.693 I 3851.71 103.2949383 45.99 N N 88.04 N N 

081 00135 ADVANCED INNOVATIONS EAST LLC 16 347.502 I 3816.62 47.37006751 4.47 N N 0.15 N N 

057 00014 ATLAS MANUFACTURING COMPANY 16 383.47 I 3787.36 64.81209396 0.09 N N 0.0004 N N 

081 00132 AUTO PARTS MANUFACTURING MISSISSIPPI INC 16 346.84 I 3815.18 48.88588376 129.2 N N 1.2 N N 

141 00052 BAYMONTINC 16 391.108 I 3816.81 37.23104469 0 N N 0 N N 

141 00042 BELMONT FIBERGLASS INC 16 389.496 I 3816.43 37. 1.41 N N 0.01 N N 

115 00035 BEST FOAM INC 16 331 I 3803.01 68.58847127 0.32 N N 0 N N 

057 00022 BIG BEE METAL MANUFACTURING COMPANY INC 16 384.049 I 3788.67 63.54181076 0.21 N N 1.95 N N 

139 00046 BILTRITE RIPLEY OPERATIONS LLC 16 323.532 I 3850.85 55.46758705 25.61 N N 0.15 N N 

139 00003 BLUE MOUNTAIN PRODUCTION COM TAYLOR 16 314.455 I 3835.71 66.55873422 65.7 N N 249 N N 

081 00013 I BONDS NG MATERIALS INC 16 67.32313332 46.98 N N 4.77 N N 

145 00037 I BTEC NEW ALBANY LLC 246.05 N N 3.06 N N 

057 00016 I C AND W CUSTOM TRAILERS 0.15 N N N N 

081 00024 I CARPENTER COMPANY 7.1 N N 0.06 N N 

003 00003 I CATERPILLAR INC 62.99 N N N y 

117 00048 I CATERPILLAR REMANUFACTURED COMPONENTS GR N N N 

003 00028 I COLUMBIA GULF TRANSMISSION. CORINTH COMP N N y 

141 00051 I COMPOSITE BUILDING SYSTEMS INC N N y 

081 00071 I CON 0.24 N N N N 

081 00008 THE 16 342.444 I 3789.03 72.81497893 221.79 N N N N 

115 00048 CUSHIONS TO GO 16 314.12 I 3794.7 86.56156739 1.03 N N N N 

115 00008 EATON CUSTOM SEATING LLC 16 314.79 I 3791.05 88.53338336 1.614 N N 0.0106 N N 

141 00033 ERGON ASPHALT AND EMULSIONS YELLOW 16 386.876 I 3870.87 20.44338045 9.4 N N 33.4 N y 

141 00056 ERSHIGS INC. ERSHIGS IUKA FRP FACILITY 16 389.72 I 3869.08 20.16285523 3.6 N N 0.3 N y 

139 00063 FIVE STAR MARINE INC 16 324.185 I 3849.15 54.87733283 0.03 N N 0 N N 

081 00046 FLEXIBLE FOAM PRODUCTS INC 16 344.8 I 3789.15 71.56050963 6.02 N N 0.04 N N 

081 00099 FMC TECHNOLOGIES INC 16 343.561 I 3802.29 61.0483946 14.9 N N 0.09 N N 

081 00072 FOAM CRAFT 16 337.908 I 3791.67 73.00104771 2.35 N N 0.01 N N 

081 00022 FXIINC 16 342.607 I 3781.97 78.92482735 7.71 N N 0.05 N N 



117 00004 GENERAL BINDING CORPORATION 16 357.173 3838.13 25.85690542 24 N N 0.16 N N 

139 00005 HANKINS INC 16 330.838 3843.04 48.97770429 93.3 N N 91.6 N N 

057 00021 HICKORY HILL FURNITU 16 369.394 3791.08 61.67954359 0.91 N N 0.01 N N 

081 00102 v 16 342.698 3781.29 79.48641788 10.21 N N 0.07 N N 

057 00007 HOMAN INDUSTRIES 16 370.723 3789.12 63.42862072 61.6 N N 3.14 N N 

081 00025 A DIV OF RENIN 16 344. 0.54 N N N 

081 00037 16 343.112 3781.53 79.08519333 13.85 N N 0.08 N N 

115 00051 IDEAL FOAM 16 314.804 87.13489835 5.74 N N 0.05 N N 

139 00065 IDEAL FOAM RIPLEY FACILITY 16 324.8 54.25279297 N N N N 

081 00088 INDEPENDENT FURNITURE SUPPLY COMPANY 16 337.571 70.96690307 2.06 N N 0.01 N N 

141 00011 INTERNATIONAL CONVERTER 16 390.163 N 0.12 N y 

003 00030 CORINTH MILL 367.862 N 

003 00051 16 368.94 y 

071 00009 PLANT NUMBER 11 16 I 269.281 I 3808.64 N 

117 00051 16 I 365.05 I 3819.71 N 

145 00008 16 317.38 I 3823.94 N 

141 00058 16 390.093 I 3868.4 19.79485801 13.69 N y 

003 00019 MISSISSIPPI POLYMERS INC 16 360.262 I 3863.78 22.11740501 12.23 N N 

057 00028 COMPANY INC 16 370.103 I 3790.55 62.10072054 82.43 N N 28.38 N N 

057 00012 MUELLER COPPER TUBE COMPANY 16 370.231 I 3790.55 62.08451736 48.19 N N 11.15 N N 

081 00058 INC 16 348.311 I 3814.64 48.35370002 292.82 N N 50.29 N N 

145 00043 NORTH MISSISSIPPI BIODIESEL INC 16 317.328 I 3822.59 68.32027394 5.47 N 9.7 N N 

081 00026 NORTH MISSISSIPPI MEDICAL CENTER 16 341.924 I 3790.09 72.16836165 153.42 N N 234.04 N N 

139 00055 NORTHEAST MISSISSIPPI SOLID WASTE MANAGE 16 323.064 I 3868.74 22.65 N N 7.66 N N 

139 00014 OIL DRI PRODUCTION COMPANY 16 322.367 I 3847.18 56.82646927 283.64 N N 278.5 N N 

071 00029 OLIN CORPORATION 16 268.314 I 3809.87 118.4264168 45.67 N N 3.16 N N 

115 00002 PAS LODE 16 314.428 I 3793.43 87.17933654 1.6 N N O.Ql N N 

081 00118 PREGIS INNOVATIVE PACKAGING 16 344.794 I 3788.81 71.86135837 8.81 N N 0.05 N N 

115 00024 PREMIERE PLASTICS INC 16 317.842 I 3791.42 86.08363891 2.15 N N 0.01 N N 



139 00020 PROFILE PRODUCTS LLC 16 316.4 3840.05 63.71996833 47.76 N N 137.79 N N 

139 00001 RIPLEY ASPHALT 16 325.558 3845.08 53.87690716 99 N N 99 N N 

093 00030 ROURA IRON INC 16 276.82 3847.86 102.251828 0.58 N N 0.004 N N 

093 00052 ROXUL USA INC 16 261.224 3873.26 119.6650479 403.13 N N 1035.39 N N 

081 00027 SUNSHINE MILLS INC 16 341.641 3786.95 75.01874362 22.S9 N N 0.14 N N 

081 00049 TEGRANT DIVERSIFIED BRANDS INC 16 341.197 3787.94 74.38377402 15.41 N N 55.2 N N 

145 00019 TENNESSEE GAS PIPELINE COMPANY. NEW ALBA 16 70.09972878 0.32 N N 

115 00042 THREE RIVERS SOLID WASTE MANAGEMENT AUTH 16 310.478 3795.51 88.8038811 64.33 N N 30.36 N N 

141 00053 TIFFIN MOTORHOMES INC. PAINT FACILITY 16 389.317 3816.43 37.05091332 351.39 N N 2.71 N N 

003 00052 TIMBER PRODUCTS COMPANY 16 360.643 3863.78 21.79307822 7.02 N N N y 

141 00002 TISHOMINGO ACQUISITION DBA TBEI 16 387.099 3835.34 18.53776307 3.3 N N 0.02 N N 

057 00031 TOPLINE MANUFACTURING COMPANY INC 16 384.039 3787.84 64.36941866 0.03 N N N N 

057 00034 TOYOTA BOSHOKU AMERICA 16 359.649 3792.98 62.11877977 99 N N 0.01 N N 

145 00045 TOYOTA MOTOR MANUFACTURING MISSISSIPPI I 16 325.754 3805.38 70.76764683 448 N 5.5 N N 

009 00019 TVA MAGNOLIA COMBINED CYCLE 16 299.Q78 3855.86 80.00195613 1009.19 N N 71.14 N N 

071 00021 UNIVERSITY OF MISSISSIPPI. THE 16 266.857 3804.72 249 N 

093 00001 VALERO MKS LOGISTICS LLC. COLLIERVILLE T 16 258.668 3873.51 122.2253508 94.92 N N 22.59 N N 

145 00048 MARTINTOWN SITE 16 311.04 3818.15 75.91676748 1.56 N N 0.03 N N 

141 00044 WATER WAY INC 16 389.944 3868.74 19.99601877 1.45 N y 0.01 N y 

141 00057 WATER WAY INC. PAUL EDMONDSON ROAD FACIL 16 389.655 3853.15 10.72825169 0.08 N N 0 N N 

141 00041 YELLOW CREEK COATING SERVICES 16 386.85 3870.84 20.40475222 N N N N 



File Key 

SIGNIFICANT IMPACT ANALYSIS 
N02_SIA_Grid2- N02 significant impact directory (Application receptor grid augmented with 1km spacing in 
complex terrain areas) 

N02_SIA_Grid2.ADI-AERMOD Input File 

N02_SIA_Grid2.ADO- AERMOD Output File 

N02_SIA_Grid2.AD- Plot File Directory 

01H1G001.PLT- 5-yr Avg of pt High Impact for Source Group 1 

01H1G002.PLT- 5-yr Avg of pt High Impact for Source Group 2 

01H1G003.PLT- 5-yr Avg of pt High Impact for Source Group 3 

01H1G004.PLT- 5-yr Avg of pt High Impact for Source Group 4 

01H8GOOl.PL T- 5-yr Avg of gth High Impact for Source Group 1 

01H8G002.PLT- 5-yr Avg of gth High Impact for Source Group 2 

01H8G003.PLT- 5-yr Avg of gth High Impact for Source Group 3 

01H8G004.PLT- 5-yr Avg of gth High Impact for Source Group 4 

ANOOG001.PLT- 5-yr Avg of Annual Impact for Source Group 1 

ANOOG002.PLT- 5-yr Avg of Annual Impact for Source Group 2 

ANOOG003.PLT- 5-yr Avg of Annual Impact for Source Group 3 

ANOOG004.PLT- 5-yr Avg of Annual Impact for Source Group 4 

S02_SIA_Grid2- S02 significant impact directory (Application receptor grid augmented with 1km spacing in 
complex terrain areas) 

S02_SIA_ Grid2.ADI - AERMOD Input File 

S02_SIA_ Grid2.ADO- AERMOD Output File 

S02_SIA_Grid2.AD- Plot File Directory 

01H1G001.PLT- 5-yr Avg of pt High Impact for Source Group 1 

01H1G002.PLT- 5-yr Avg of pt High Impact for Source Group 2 

01H1G003.PLT- 5-yr Avg of pt High Impact for Source Group 3 



01HlG004.PLT- 5-yr Avg of pt High Impact for Source Group 4 

OlH4GOOl.PLT- 5-yr Avg of 4th High Impact for Source Group 1 

01H4G002.PLT- 5-yr Avg of 4th High Impact for Source Group 2 

01H4G003.PLT- 5-yr Avg of 4th High Impact for Source Group 3 

01H4G004.PLT- 5-yr Avg of 4th High Impact for Source Group 4 

ANOOGOOl.PLT- 5-yr Avg of Annual Impact for Source Group 1 

ANOOG002.PLT- 5-yr Avg of Annual Impact for Source Group 2 

ANOOG003.PLT- 5-yr Avg of Annual Impact for Source Group 3 

ANOOG004.PLT- 5-yr Avg of Annual Impact for Source Group 4 

N02_SIA_FineGrid- Directory for N02 Significance Analysis on N02 Cumulative Refined Receptor Network. This 

receptor network contained only those receptors with an exceedance of the standard from initial cumulative 

analysis run plus added extended 100-meter grid around the receptor. The significance analysis was rerun after 

adding additional lOO-m spaced receptors. 

N02_SIA_FineGrid.ADI- AERMOD Input File 

N02_SIA_FineGrid.ADO- AERMOD Output File 

N02_SIA_FineGrid.AD- Plot File Directory 

OlHlGALL.PLT- 5-yr Avg of pt High Impact 

01H8GALL.PLT- 5-yr Avg of gth High Impact 

ANOOGALL.PLT- 5-yr Avg of Annual Impact 

S02_SIA_FineGrid- Directory for S02 Significance Analysis on S02 Cumulative Refined Receptor Network. This 

receptor network contained only those receptors with an exceedance of the standard from initial cumulative 

analysis run plus added extended 100-meter grid around the receptor. The significance analysis was rerun after 

adding additional lOO-m spaced receptors. 

S02_SIA_FineGrid.ADI- AERMOD Input File 

S02_SIA_FineGrid.ADO- AERMOD Output File 

S02_SIA_FineGrid.AD- Plot File Directory 

OlHlGOOl.PLT- 5-yr Avg of 1st High Impact for Source Group 1 

01HlG002.PLT- 5-yr Avg of pt High Impact for Source Group 2 

01HlG003.PLT- 5-yr Avg of pt High Impact for Source Group 3 



01H1G004.PLT- 5-yr Avg of pt High Impact for Source Group 4 

OlH4GOOl.PLT- 5-yr Avg of 4th High Impact for Source Group 1 

01H4G002.PL T- 5-yr Avg of 4th High Impact for Source Group 2 

01H4G003.PLT- 5-yr Avg of 4th High Impact for Source Group 3 

01H4G004.PLT- 5-yr Avg of 4th High Impact for Source Group 4 

ANOOGOOl.PL T- 5-yr Avg of Annual Impact for Source Group 1 

ANOOG002.PLT- 5-yr Avg of Annual Impact for Source Group 2 

ANOOG003.PLT- 5-yr Avg of Annual Impact for Source Group 3 

ANOOG004.PLT- 5-yr Avg of Annual Impact for Source Group 4 

CUMULATIVE IMPACT ANALYSIS 
\CIA\N02_Culpability- Directory contains the full impact analysis 

\CIA\N02_Culpability\N02_20XX- individual year runs with initial receptor grid 

N02_20XX.ADI- AERMOD Input file 

N02_20XX.ADO- AERMOD Output file 

N02_Process.accdb- Access database used to merge individual years into a 5-yr average 

Queryl- Determines receptors with a 5-yr average H8H above NAAQS 

Query2- Determines 5-year average for each modeled exceedance of the NAAQS and 
each source groups contribution to the exceedance. 

Query3- Determines each source groups maximum contribution to an exceedance by 
receptor 

N02_20XX.AD- Plot file and MAXDCONT file directory 

01H8G001.PLT- Plot file for cumulative design value 

20XXExceedance.dat- MAXDCONT file 

\CIA\N02_Culpability\Refined- Directory contains the full impact analysis with receptors at 100-m spacing 
surrounding the previously identified receptors with exceedances 

N02_Refined.accdb- Access database used to merge individual years into a 5-yr 
average. 



"5yr_avg_Exceedance Table"- Contains the merged 5yr 

values 

Forml- contains button with the code used to average the 

individual years into a 5yr average. 

"FineMaxlmpacts" Query- Contains maximum impacts and 

contribution to impacts at each receptor. 

N02_20XX.ADI- AERMOD Input file 

N02_20XX.ADO- AERMOD Output file 

N02_20XX.AD- Plot file and MAXDCONT file directory 

OlH8GOOl.PLT- Plot file for cumulative design value 

20XXExceedance.dat- MAXDCONT file 

\CIA \S02_20XX- directories for initial runs of 502 by individual year to determine areas with NAAQS Exceedance 

\CIA \S02_Culpability\S02_20XX- directories for individual years run with only exceedance receptors from initial 

runs 

\CIA \S02_Culpability\Refined Grid\20XX- directories for individual years with 100-m spacing added around 

receptors modeled greater than NAAQS for 5-yr average 

Refined Exceedance.accdb- Access database used to average individual 

years to 5-yr average 





AMITE PIKE 

Kennedy/Jenks Consultants 
Engineers & Scientists 

NOXUBEE 

LI!AK£ NESHOBA KEMPER 

NEWTON LAUDERDALE 

JASPER CLARKE 

JONES WAYNE 

PERRY GREENE 

GEORGE 

JACKSON 

* Location of Proposed PI< 

Figure 1-1. Map of Mississippi Counti 

Proposed Plant 

MS Silicon 
Proposed Silicon Manufacturing Plant 

Burnsville, Mississippi 

August 2013 



Location of Burnsville, MS * Location of Proposed Plant 

Kennedy/Jenks Consultants 
Engineers & Scientists 

Figure 1-2. Location of Proposed Silic 
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SILICON MANUFACUTRING PROCESS 

r------------r---------------------------
RAW MATERIALS I 

(Receiving, Outside Storage, I 
And Conveyance) : 

I 
I 
I 
I 

Wood I 

Coal 

I Submerged 
l---+-3t Arc Furnace 

{liquid) 

Quartz 

PROCESSES 

Ladling 
Operations 

{Liquid) 

Tray 
Casting 

Operations 

Product 
Refinement 
& Handling 

~------------~---------------------------· 

Note: Phase I to include two (2) submerged arc furnaces, ladling operations and tray casting operations. Phase II t1 
include two (2) additional submerged arc furnaces, ladling operations and tray casting operations. 
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Figure 2-2. General Process Flow Dial 
Manufacturing Process (AA-000) 

MS Silicon 
Proposed Silicon Manufacturing Plant 

Burnsville, Mississippi 
August 2013 



Basic Silicon Manufacturing Process 

Submerged Arc Furnace 

Tapping Process 

Casting Process 
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Quartz will be blended with a carbon source (i.e., coal and wood) and super I 
submerged arc furnace. As the mix heats, the carbon will react with the oxyger 
forms CO gas, thereby reducing the quartz to 99% silicon. The CO gas will ven1 
the top of the furnace while the liquid silicon is drained, or tapped, from the b 
furnace. Although the heating/reduction process will be continuous while the 
operation, raw materials will be added to the furnace and silicon will be tapp' 

furnace in batches. 

The furnace will be filled with charge materials (combination of quartz containi 
and woodchips). The power will be delivered by carbon electrodes submerged i 
materials. The electrodes will deliver a three-phase current which heats the ct 
to"' 2,000 CO. At this temperature the silicon dioxide will be sublimated to pro' 
gas (SiO) before additional reaction with carbon precipitates the gas to the me 

Simultaneous to the condensation of the molten silicon, a percentage of the SiO 
through the unreacted charge and along with the created carbon monoxide will 

produce an amorphous silicon dioxide (silica fume) and carbon dioxide. The 
byproduct will be collected in a baghouse and sold to cement companies as a st 

to refractory producers. 

The molten metal will be tapped from the furnace through a hole near the bottc 
refined by gas treatment. During the gas treatment, the oxides and carbides w 
and the resultant material will typically be 99.3% silicon with the balance mainl 

iron, calcium, aluminum and titanium. 

The metal will then be casted into either cast iron molds or silicon metal fines. J 
has been cooled it will be crushed and sized to customer specifications. Any 

undersized material will be re-melted during the casting process. 

Figure Z-Za. Process Descriptions anc 

MS Silicon 
Proposed Silicon Manufacturing Plant 
Burnsville, Mississippi 
August 2013 
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CLEANED GAS 

Note: 
*The recovered energy option 
considered for the proposed M 
facility 

Figure 2-2b. General Process Flow Di; 

Manufacturing Process (AA-000) 

MS Silicon 
Proposed Silicon Manufacturing Plant 

Burnsville, Mississippi 

August 2013 
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Figure 2-2c. Representative Pictures I 
Manufacturing Process (AA-000) 

MS Silicon 
Proposed Silicon Manufacturing Plant 
Burnsville, Mississippi 
August 2013 



Raw Material Handling and Transfer System 
(Emission Source Numbers: AA-101, AA-102, AA-103) 

Coal (AA-101) & Quartz (AA-103) 

Coal& 
Quartz 

Receiving 
via Truck 

Front End 
Loader 

Coal & Quartz 1------:" Transfers Coal 
t--~ Storage Pile & Quartz to 

Receiving 
Building 

Wood (AA-102} 

Front End Wood Chipper Logs Loader 
Unloaded to to Conveyor 

Storage Pile 
Transfer Logs to Wood 

to Wood Storage Pile 
Chipper 

Notes: 

Receiving 
Building to 

Hopper 

Front End 
Loader 

Transfers 
Wood to 
Receiving 
Building 

Receiving 
Building to 

Hopper 

*Total baghouse flow rate is 120,000 acfm. The number of baghouses may vary, however the total flow volume should reflect a 
points to the baghouse(s) for Phase I and II. 
*SAF- Submerged Arc Furnace 
*BGS- Baghouse #5 

I Exhaust stack(s) with potential to emit regulated air pollutants 
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Figure 2-3. General Process Flow Dial 
Handling and Transfer 

MS Silicon 
Proposed Silicon Manufacturing Plant 
Burnsville, Mississippi 
August 2013 



SUBMERGED ARC FURNACE (AA-201) 
PROCESS 

Quartz (AA-103) 
Consumption-

"' 6.1 tons/hr (Typical) 
"'7.0 tons/hr (Maximum) 

Woodchip (AA-102) 
Consumption-

"' 6.1 tons/hr (Typical) 
"'7.0 tons/hr (Maximum) 

Coal (AA-101) 
Consumption-

.., 3.0 tons/hr (Typical) 
"' 3.5 tons/hr (Maximum) 

Electrode Consumption -
"' 635 lbs/hr (Typical) 

.., 728 lbs/hr (Maximum) 

I Exhaust stack(s) with potential to emit regulated air pollutants 
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BGl thru BG4 
Baghouses #1 

Stag.(AA....S) 
"'158 lbs/IW!(IW-=atJ 

"' 182 lts/hr (MB,....rn) 

Cooling Water 
Recooling System 

( 

(F 
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PRODUCT REFINEMENT & HANDLING AREA 
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NATURAL GAS COMBUSTION 

Ladle Preheaters #1 - #4 

Natural 
Gas 

Natural 
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AA-202 
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OTHER PLANTWIDE OPERATIONS AND ACTIVITIES 
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• Step 1- Evaluated the proposed plant worst case operating conditions including 
Phases I and II 

• Step 2- Proposed plant will have significant impacts for PM10, PM2.s, S02 and 
N02. CO has insignificant impact 

o Distance of SIL Area (Table 4- Addendum #1) 

• PM10 -4 km 
• PM2.s- 7 km 
• N02/S02 - 50 km 

• Step 3 - Proposed plant sets the minor source PSD Class II increment baseline 
date (Table 5d- Addendum #1). Predicted concentrations below Class II 
increments 

• Step 4 - MDEQ identified one existing source as an S02 increment consuming 
source. This source is Kingsford Manufacturing Company located in Alcorn 
County, MS. Reran initial receptor grid on October 21, 2013 with MS Silicon 
sources and Kingsford - No changes in predicted concentrations. 

• Step 5- Modeled proposed plant and existing significant PM1o and PM2.s sources 
on respective SIL areas (Table 10 -Addendum #1). Inclusion of background 
concentration shows predicted concentrations below NAAQS. 

• Step 6 - Modeled proposed plant and existing significant NOx and S02 emission 
sources (Table 10- Addendum #1 ). Predicted concentrations exceeded N02 and 
S02 1-hour NAAQS by a factor of 5. 

• Step 7 - Performed source culpability analysis to determine contribution from 
individual existing sources (Table 10a -Addendum #1). Two major contributors 
identified- Columbia Gas Transmissions and TVA Colbert. Modeling run 
currently running to confirm that no other existing emission source would 
result in impacts above the corresponding NAAQS. Each individual source 
is being evaluated to determine its impact on the receptor grid. 

• Step 8 - Modeling run currently running to determine predicted 
concentrations for 1-hour N02 and S02 excluding the two major contributing 
sources. Predicted concentrations resulting from these two sources show 
numerous receptors exceeding the N02 and S02 1-hour NAAQS 

• Step 9 - Determined the maximum impact of the proposed plant on critical 
receptors at the two major contributing sources. The maximum point of impact 
would be receptors located along a line between the MS Silicon plant (center point) 

21Page 



and each of the two contributing sources. Since this is a 1-hour averaging period, 
the maximum impact downwind of each source was evaluated. The analysis 
performed was used to demonstrate that the MS Silicon plant does not have a 
significant 1-hour impact at the maximum point of interaction 

• Step 1 0 - Five (5) receptors spaced at 250 meters were located downwind of the 
two existing sources along the interaction line. Those receptors were modeled to 
show the maximum predicted concentrations from the proposed plant (Table 11 -
Addendum #1 ). Predicted concentrations were shown to be below the 
corresponding Slls. To achieve these predicted concentrations, MS Silicon 
proposed to limit operation of the 4 SAFs to no more than 2 SAFs operating at any 
given time. This will be included as an enforceable permit condition by the MDEQ. 
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Mississippi Silicon Class I SIL Analysis 
SIL Analysis with visibility and deposition chemical transformation turned off in CALPUFF 
Mingo Sipsey 

CALPUI'F Maximum Modeled SIL CALPUFF Maximum Modeled SIL 

Pollutant Averqlnl ~ntratlonslul/m31 aau1 Slcnlftcant Maximum 
nme 

2001 2001 2003 lmp!ICI Levels Percent of SIL 
IUI/m31 

Pollutant A"""'8f111 c:oncentratlonl II 111m3! Clau I Slcnlftcant Maximum 
nme lmp!ICI..-s Percent of SIL 2001 2001 2003 

Cualm31 
3~hour 

(H1H) 
0.3954 0.2921 0.1945 1.0 39.5% 

3-hour 
1.2540 1.0550 

(H1H) 
1.4359 1.0 143.6% 

3-hour 

(H2H) 
0.3723 0.1467 0.1658 1.0 37.2% 

3-hour 

(H2H) 
1.1071 0.8076 0.9714 1.0 110.7% 

502 
24-hour 

(H1H) 
0.1569 0.0741 0.0679 0.2 78.5% 502 

24-hour 
(H1H) 

0.2846 0.2531 0.3142 0.2 157.1% 

24-hour 
0.0585 0.2 

(H2H) 
0.0480 0.0636 31.8% 

24-hour 
0.2450 0.2335 0.2622 0.2 131.1% 

(H2H) 
Annual 

(H1H) 
0.0022 0.0018 0.0023 0.1 2.3% 

Annual 
0.0121 0.0130 

(H1H) 
0.0157 0.1 15.7% 

N02 
Annual 

0.0020 
(H1H) 

0.0016 0.0021 0.1 2.1% N02 
Annual 

0.0106 
(H1H) 

0.0115 0.0139 0.1 13.9% 

24-hour 
0.0066 0.0021 0.0026 0.3 (H1H) 2.2% 

24-hour 
0.0178 0.0097 0.0100 0.3 5.9% (H1H) 

PM10 
24-hour 

(H2H) 
0.0025 0.0017 0.0025 0.3 0.8% PM10 

24-hour 
(H2H) 

0.0096 0.0091 0.0094 0.3 3.2% 

Annual 
0.000094 0.000068 0.2 

(H1H) 
0.000096 0.0% 

Annual 
0.0005 0.0005 0.0006 0.2 0.3% (H1H) 

24-hour 
0.0056 O.Q7 

(H1H) 
0.0020 0.0022 8.0% 

24-hour 
0.0141 0.0085 0.0088 0.07 20.1% (H1H) 

PM2.5 
24-hour 

(H2H) 
0.0021 0.0015 0.0022 0.07 3.2% PM2.5 

24-hour 
(H2H) 

0.0075 0.0080 0.0082 0.07 11.7% 

Annual 
(H1H) 

0.000081 0.000060 0.000083 0.06 0.1% 
Annual 

0.0004 0.0004 0.0006 0.06 0.9% (H1H) 
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Section 1: Introduction to Project 

Mississippi Silicon, Inc. (MS Silicon) is proposing to construct a new silicon manufacturing 
facility (the Project) in Tishomingo County, Mississippi (near Burnsville, Mississippi) (Figure 1 ). 
An application for an air permit to construct the Project under the Prevention of Significant 
Deterioration (PSD) program will be submitted to the Mississippi Department of Environmental 
Quality (MDEQ) under separate cover during July 2013. This protocol is hereby being submitted 
to the MDEQ to obtain confirmation that the methodology to be used to perform the air quality 
impact analysis required under the Prevention of Significant Deterioration (PSD) Air Permit 
Program is acceptable to the MDEQ. 

The Project is proposed to be constructed in an area which is in compliance with all National 
Ambient Air Quality Standards (NAAQS) and triggers the requirements of PSD review. The air 
quality impact analysis required under PSD review will be performed for emissions of the 
following criteria air pollutants associated with the project: 

• Oxides of Nitrogen (NOx); 

• Carbon Monoxide (CO); 

• Sulfur Dioxide (S02); 

• Particulate Matter less than 10 microns in aerodynamic diameter (PM10); 

• Particulate Matter less than 2.5 microns in aerodynamic diameter (PM25); and 

• Volatile Organic Compounds (VOC) - Conversion to Ozone (03). 

This document presents the air dispersion modeling protocol which will be followed to 
demonstrate that the plant will be in compliance with applicable state and federal air quality 
standards using the AERMOD dispersion model, US EPA's recommended air dispersion model. 
An air dispersion modeling report will be prepared documenting the procedures used to perform 
the air dispersion modeling and the results of the modeling. The report may be submitted either 
under same or separate cover from the application for an air permit to construct the Project. 

Kennedy/Jenks Consultants (Kennedy/Jenks), on behalf of MS Silicon is requesting that the 
MDEQ review this protocol and provide written confirmation that the methodology to be utilized 
to perform the air quality impact evaluation in support of the PSD permitting process is 
acceptable to the MDEQ. 
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Section 2: Applicable Air Quality Regulations 

In order to be issued an air permit to construct the new plant under the PSD program, it must be 
demonstrated that emissions of regulated air pollutants from the plant will not cause or 
contribute to a violation of the ambient air quality standards for Mississippi, NAAQS, or PSD 
increments. Additionally, it must be determined whether or not the monitoring de minimis levels 
can be achieved, thus satisfying the requirement to allow for an exemption from measuring 
ambient air concentration levels at the proposed facility site. Air dispersion modeling will be 
utilized to achieve these goals. 

2.1 Ambient Air Quality Standards and PSD Increments 
Air dispersion modeling will demonstrate whether or not one year of pre-construction monitoring 
data must be submitted for the applicable regulated criteria air pollutants by comparing 
predicted concentrations due to regulated air pollutant emissions from the Project with the 
Significant Monitoring Concentrations (SMCs). If the Project impacts are below the SMCs, the 
Project is assumed to be exempt from any pre-construction, as well as post-construction 
requirements under the PSD program. 

The section of this protocol "Background Concentration Included in the NAAQS Compliance 
Demonstration" includes information on ambient air monitoring being performed in the area of 
the Project. This data has been gathered for the purpose of determining whether emissions of 
PM10 , PM2.5 , N02, S02, CO and VOC from the Project might cause or contribute to a violation of 
the NAAQS or PSD Increments and is assumed to satisfy the pre-construction monitoring 
requirement should the modeled impacts of the Project exceed any applicable SMC. 
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Section 3: Selected Air Dispersion Model for the Project 

The most recent version of AERMOD View (Version 8.2.0), developed by Lakes Environmental 
Software will be utilized for this project. AERMOD View incorporates the U.S. EPA regulatory 
models AERMOD, ISCST3 and ISC-PRIME, developed by The American Meteorological 
Society/Environmental Protection Agency Regulatory Model Improvement Committee 
(AERMIC), into a single interface. Regulatory default options available in the model will be used 
for the compliance demonstrations. 

AERMET View will be used to prepare the input for AERMOD View. The output from AERMOD 
View will be processed by POST View which provides a graphical interface with geographic 
information system (GIS) capabilities to enhance the AERMOD View model and aid the user 
with organizing and evaluating AERMOD View output files. The U.S. EPA's approved regulatory 
AERMOD code which is used to predict ambient concentrations is unaltered by AERMOD View 
and accompanying software packages. 

The AERMOD View model family consists of several supporting pre-processor and post
processed models in addition to those mentioned above. The following list summarizes the 
versions of AERMOD VIEW family software that will be used for this air dispersion modeling 
analysis: 

• AERMOD View 8.2.0; 

• AERMET View 8.2.0; 

• Building Profile Input Program for Prime (BPIPPRM) Version 04274; 

• AERMAP 111 03; 

• AERSURFACE 13016; and 

• POST View 8.2.0; 
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Section 4: Model Input and Support Data 

Several data elements are required as input into to support the dispersion model AERMOD 
View, including: 

• Representative hourly meteorological data; 

• Potential points of predicted impacts, referred to as receptor points; and 

• Terrain elevations for each individual receptor point. 

Each of these data elements are discussed in the subsequent sections of this protocol. 

4.1 Meteorological Data Selection and Pre-processing 
MDEQ provides AERMOD View-ready meteorological (met) data sets consisting of five years of 
met data on their web site at the following uri: 

http://www.deq.state.ms.us/MDEQ.nsf/page/epd AERMET Preprocessedmetdata?OpenDocu 
ment 

The North East Region met data set with surface data from the Tupelo Regional Airport and 
upper air data from Jackson provided by MDEQ is considered representative of the Project site. 
The met data was processed with AERMET View. The most recent five years of the met data, 
1991 through 1995, will be used for this air dispersion modeling project. 

4.2 Coordinate System and Receptor Network 
The AERMOD model objects will use the North American Datum of 1983 (NAD83). 

The receptor grid will be designed to identify the maximum points of air quality impact due to the 
Project and consisted of receptors extending at least 1 0 kilometers from the Project site. The 
ambient air boundary is defined by features which preclude public access from the Project site. 
Receptors will be closely spaced (50 meters) along the Project site's ambient air boundary to 
identify the influence of aerodynamic building downwash. The following receptor spacing will be 
used for the receptor grid: 

• 50-meter spacing along the ambient air boundary of the Project site; 

• 1 00-meter spacing from the Project fence line to one kilometer out from the Project site; 

• 200-meter spacing from one kilometers to two kilometers from the Project site; 

• 500-meter spacing from two kilometers to five kilometers from the Project site; 

• 1 ,000-meter spacing from five kilometers to ten kilometers from the Project site; and 

• 2,000-meter spacing from ten kilometers to twenty kilometers from the Project site. 
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4.3 Terrain Data Selection and Pre-processing 

Terrain data will be assigned to the receptor networks using the latest version of 

AERSURFACE, a utility in AERMET View, and national elevation data (NED) files at 1-arc 

second resolution obtained from the United States Geological Survey (USGS) seamless data 

warehouse server. The elevation of buildings and sources on the site will be based upon the 

planned finished grading of the site. 
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Section 5: Project Emission Inventory 

The emission inventory of the Project will be based on the potential to emit emission rates 
provided in the PSD air permit application. The inventory will be described in detail and provided 
with detailed backup calculations in the air permit application. 

Consistent with the guidance in the memo "Additional Clarification Regarding the Application of 
Appendix W Modeling Guidance for the 1-hour N02 National Ambient Air Quality Standard" 
(March 1, 2011 U.S. EPA Office of Air Quality Planning and Standards), the emissions of 
emergency and limited use equipment may be eliminated from the emission inventory. This 
guidance requires that compliance demonstrations "address emission scenarios that can 
logically be assumed to be relatively continuous or which occur frequently enough to contribute 
significantly" to the statistical form for the NAAQS of concern. 

For purposes of this Project, potential impacts from any emergency generators and fire pumps 
will not be included in the air quality impact evaluation for all criteria air pollutants being 
evaluated in the air quality impact evaluation, since the intended use of this emergency 
equipment will be limited, which would include 1 to 2 hours of actual use per month for testing 
purposes. The memorandum identified above for N02 is also being applied to other criteria air 
pollutants being evaluated from emergency equipment associated with this project. 
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Section 6: Determination of the Significance of Project 

Contributions to Ambient Air Concentrations 

The inventory of Project emissions will be modeled, and the predicted ambient air 

concentrations will be compared with the PSD Class II SILs. If the predicted concentrations are 

less than the Slls, the project is demonstrated to not cause or contribute to a violation of the 

NAAQS or PSD Class II Increments. If predicted concentrations exceed the Slls, further 

modeling is required to demonstrate that the project will not cause or contribute to a violation of 

the NAAQS or PSD Class II Increments. The significant impact area (SIA) is defined as the set 

of receptors at which predicted concentrations due to emissions from the Project are predicted 

to equal or exceed the SIL. Table 1 provides a summary of applicable Slls. 
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Section 7: Determination of Requirement for Pre
Construction Monitoring 

The inventory of Project emissions will be modeled, and the predicted ambient air 
concentrations will be compared with the SMCs. If the predicted concentrations are less than 
the SMCs, the Project will be exempt from the requirements to conduct pre or post construction 
monitoring under the PSD program. Table 2 provides a summary of the applicable SMCs. The 
statistical form of the modeled concentration is based on a 5-year National Weather Service met 
data set. 
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Section 8: Multisource Impact Analysis for Demonstration 

of Compliance with the NAAQS 

Should any SIL be exceeded due to regulated air pollutant emissions from the Project, a 

multisource impact analysis will be required to demonstrate that the Project will not cause or 

contribute to a violation of the NAAQS. The multisource demonstration will include - in addition 

to regulated air pollutant emissions from the project- emissions of regulated air pollutants from 

other Non-Project sources in the area within the modeled source inventory and a background 

concentration based on representative ambient monitoring data. Table 3 provides a summary of 

the applicable NAAQS. The statistical form of the modeled concentration is based on a 5-year 

National Weather Service met data set. 

8.1 Inventory of Non-Project Sources Included in the NAAQS 

Compliance Demonstration 

The inventory of Non-Project sources to be included in the NAAQS compliance demonstration 

will be requested from MDEQ for sources located in Mississippi, Alabama Department of 

Environmental Management (ADEM) for sources located in Alabama and Tennessee 

Department of Environment and Conservation for sources located in Tennessee. The inventory 

will include all permitted sources within 50 kilometers of the Project's SIA for each applicable 

criteria pollutant with allowable emission rates. 

As part of this protocol the applicant formally requests that the MDEQ provide emission 

inventories for existing sources within a distance of 75 kilometers from the City of Burnsville, 

located in Tishomingo County, MS. 

The "North Carolina 20D Rule" (20D Rule) may be applied by the following procedure to the 

inventory of Non-Project sources to screen out sources which are not expected to cause a 

significant concentration gradient: 

1. Sources within the SIA will not be screened out of the inventory 

2. The distance "D" for each source is defined as the distance in kilometers from (a) the 

source being screened to the nearest edge of the SIA for annual average analyses, and 

(b) the source being screened to the Project site for short-term (24-hour or less) average 

analyses. 

3. Non-Project source emissions "Q" are defined as the sum of allowable emissions for 

each facility in tons/year. 

4. Non-Project sources with Q/D ratio less than 20 are screened out of the inventory of 

Non-Project sources and not included in the modeling for the multisource impact 

analysis for demonstration of compliance with the NAAQS. 
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8.2 Background Concentration Included in the NAAQS 
Compliance Demonstration 

The NAAQS compliance demonstration for each pollutant will be based on a Tier 1 screening 
method which includes a background concentration for each pollutant. The background 
concentration will equal the most recent NAAQS design concentration from the nearest 
representative monitor. The background concentration and modeled concentration from the 
multisource impact analysis will be summed and compared with the NAAQS in the Tier 1 
screening method. The statistical form of the concentration will be based on the three most 
recent complete years of monitoring data (201 0-2012) at the monitors. 

Monitor data for determination of the background concentrations will be obtained from several 
sources including the following: 

• Downloadable yearly raw data sets at the Air Quality System (AQS) Data Mart 
(http://www.epa.gov/ttn/airs/airsaqs/detaildata/downloadaqsdata.htm) 

• MDEQ Annual Air Quality Data Summary Reports 
(http://www.deq.state.ms.us/MDEQ.nsf/page/Air CriteriaandHazardousAirPollutantMonitorin 
g?OpenDocument) 

• State of Alabama Ambient Air Monitoring 2011 Consolidated Network Review 
(http://www.adem.state.al.us/programs/air/airquality/2011AmbientAirPian.pdf) 

Kennedy/Jenks is requesting that the MDEQ provides appropriate background concentrations to 
be used for this air permitting process. 
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Section 9: Multisource Impact Analysis for Demonstration 

of Compliance with the PSD Class II Increments 

Should any SIL be exceeded due to emissions from the Project, a multisource impact analysis 

will be required to demonstrate that the Project will not cause or contribute to an exceedance of 

any PSD Class II Increment. The multisource demonstration will include - in addition to 

emissions from the project - emissions from other Non-Project sources in the area within the 

modeled source inventory. Table 4 provides a summary of the applicable PSD Class II 

Increments. The statistical form of the modeled concentration is based on a 5-year National 

Weather Service met data set. 

9.1 Inventory of Non-Project Sources Included in the PSD 

Class II Increment Compliance Demonstration 

The proposed project will most likely trigger the minor source baseline date, thus will be the only 

increment consuming emission source for criteria air pollutants from this project for this county 

(baseline dates have not yet been defined for this county). 
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Section 1 0: Pollutant Specific Considerations 

10.1 NOx and N02 Tiered Screening Analysis 
The applicant proposes to use a Tier 2 screening analysis for demonstrating compliance with 
the N02 NAAQS in which the ambient ratio of N02 to NOx is 0.80 for the 1-hour averaging 
period and 0. 75 for the annual averaging period. The assumptions of Tier 2 should be accepted 
without further justification per the recommendations of the EPA Office of Air Quality Planning 
and Standards memo "Additional Clarification Regarding Application of Appendix W Modeling 
Guidance for the 1-hour N02 National Ambient Air Quality Standard" issued March 1, 2011. The 
Tier 2 approach will be implemented by modeling NOx emission rates and scaling the predicted 
1-hour concentrations by a factor of 0.80 and the predicted annual concentrations by a factor of 
0.75. 

If the applicant is unable to demonstrate compliance with the N02 NAAQS using the Tier 2 
screening analysis, the applicant may request the use of a Tier 3 screening analysis based on 
the Ozone Limiting Method (OLM) or Plume Volume Molar Ratio Method (PVMRM) for the 
compliance demonstration. An additional modeling protocol which details the implementation of 
the Tier 3 screening analysis will be submitted to MDEQ if such an analysis is to be performed. 

10.2 PM1o and PM2.s Filterable and Condensable Portions 
The emission inventories of PM10 and PM2.s from the Project will include both the filterable and 
condensable portions of PM10 and PM2.s emissions. 

10.3 PM1o and PM2.s Precursors 
The emission inventories of PM10 and PM2.s from the Project will include only direct emissions of 
PM10 and PM2.s- Formation of PM1o and PM2.s in the atmosphere due to emissions of precursor 
chemicals will not be considered (except to the extent which precursor emissions form 
particulate matter quantified as condensable particulate matter, which is included in the 
emission inventory as direct emissions of PM10 and PM2.5). This approach is consistent with 
current EPA policy since no formal guidance or methodology exists for addressing precursors. 
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Section 11: PSD Class I Screening Analysis 

The Project site is located approximately 135 kilometers from the Sipsey Wilderness Area 

(Sipsey) which is a PSD Class I Area. Impacts to Sipsey due to emissions from the Project 

should be addressed due to the proximity of the Project to Sipsey. Impacts to Sipsey will be 

analyzed using the following initial screening criteria recommended in "Federal Land Managers' 

Air Quality Related Values Work Group (FLAG) Phase I Report- Revised (201 0)" (Natural 

Resource Report NPS/NRPC/NRR-201 0/232): 

1. Define the Project emissions "Q" as the sum of annual potential emissions (assuming 

8,760 operating hours) of S02, NOx, PM10, and H2S04 in tons per year. 

2. Define the distance "D" as the distance between the project site and the nearest edge of 

the PSD Class I Area (Sipsey) in kilometers. 

3. The Project is considered to have negligible impacts with respect to Class I Air Quality 

Related Values (AQRVs), including PSD Class I Increments and visibility impairment, if 

the ratio of Q/D is less than 10. No further analysis, such as dispersion modeling, is 

required in this case. 

4. If the project ratio of Q/0 is greater than 10, Kennedy/Jenks will work with the 

MDEQ/Federal Land Manager to define the appropriate analysis to be performed. 
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Section 12: Ozone Air Quality Impact Evaluation 

The proposed project will have potential emissions of VOC in excess of 100 tons/year. 
Subsequently, under the PSD program, any project with potential emissions of VOC exceeding 
100 tons/year is subject to the requirement to conduct an air quality impact evaluation. 

EPA has not established a standard approach for performing an air quality impact evaluation for 
emissions of VOC and its effect on ozone air quality. For purposes of this project, we will be 
utilizing an approach previously used in support of other PSD permitting projects in EPA Region 
IV. This approach will involve using technical data developed in support of the Atlanta, Georgia 
ozone SIP. This data identifies the change in ozone air quality that will occur based on the 
amount of VOC/NOx emissions introduced into the atmosphere on a ton/year basis. Essentially, 
a factor has been developed from this SIP process that identifies the change in ozone 
concentration (ppb or ppm) based on the total combined increase in VOC and NOx emissions in 
tons/year. 

The resultant change in ozone concentration ill then be multiplied by the representative ozone 
background concentration to demonstrate the resultant concentration will be below the 8-hour 
ozone NAAQS. 
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Table 1: Summary of Applicable PSD Class II Sl Ls 

Pollutant 
Averaging 

Period 

PM1o 
24-hour 
Annual 

PM2.s 
24-hour 
-Annual 

N02 
1-hour 

Annual 

1-hour 

so2 3-hour 
24-hour 
Annual 

co 
1-hour 
8-hour 

Air Dispersion Modeling Protocol 

MS Silicon, Tishomingo County 

Class II SIL Statistical Form of Modeled Concentration 

(ug/m3
) (At Each Receptor) 

5 Highest first high of the 5 years 

1 Highest of the 5 years 

1.2 Average of the highest from each year 

0.3 Average of the highest from each year 

7.52 
Average of the highest maximum daily 1-hour 

concentration from each year 

1 Highest of the 5 years 

7.8 
Average of the highest maximum daily 1-hour 

concentration from each year 

25 Highest first high of the 5 years 

5 Highest first high of the 5 years 

1 Highest of the 5 years 

2,000 Highest first high of the 5 years 

500 Highest first high of the 5 years 
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Table 2: Summary of Applicable SMCs 

Pollutant 
Averaging 

Period 

PM1o 24-hour 

PM2.s 24-hour 

N02 Annual 

so2 24-hour 

co 8-hour 

Air Dispersion Modeling Protocol 
MS Silicon, Tishomingo County 

SMC Statistical Form of Modeled Concentration 
(ug/m3

) (At Each Receptor) 

10 Highest first high of the 5 years 
4 Average of the highest from each year 
14 Highest of the 5 years 
13 Highest first high of the 5 years 

575 Highest first high of the 5 years 
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Table 3: Summary of Applicable NAAQS 

Pollutant 
Averaging 

Period 

PM1o 
24-hour 

Annual 

PMz.s 
24-hour 

Annual 

N02 
1-hour 

Annual 

1-hour 
3-hour 

so2 

24-hour 
Annual 

co 1-hour 
8-hour 

Air Dispersion Modeling Protocol 
MS Silicon, Tishomingo County 

NAAQS Statistical Form of Modeled Concentration 

~ua/m3l (At Each Receptor) 

150 
Sixth highest over 5 years (the NAAQS is not to be 

exceeded more than once per year on average) 

35 
Average of the eighth highest (98'th percentile) from 

each year 
15 Average of the highest from each ~ear 

188 
Average of the eighth highest (98'th percentile) maximum 

daily 1-hour concentration from each year 

100 Highest of the 5 ~ears 

196 
Average of the fourth highest (99'th percentile) maximum 

daily 1-hour concentration from each year 

1,300 Highest of the second high from each of the 5 years 

365 
Highest of the second high from each of the 5 years 

80 Highest of the 5 ~ears 

40,000 
Highest of the second high from each of the 5 years 

10 000 Highest of the second high from each of the 5 years 
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Table 4: Summary of Applicable PSD Class II Increments 

Pollutant 
Averaging 

Period 
24-hour 
Annual 
24-hour 
Annual 
Annual 
3-hour 

24-hour 
Annual 

Air Dispersion Modeling Protocol 
MS Silicon, Tishomingo County 

PSD Class II Statistical Form of Modeled Concentration 
Increment (ug/m3

) (At Each Receptor) 
30 Highest of the second high from each of the 5 years 
17 Highest of the 5 years 
9 Highest of the second high from each of the 5 years 
4 Highest of the 5 years 

25 Highest of the 5 years 
512 Highest of the second high from each of the 5 years 
91 Highest of the second high from each of the 5 years 
20 Highest of the 5 years 
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October 9, 2013 

Mr. Steven Frey 
Manager Air Quality 
Kennedy/Jenks Consultants 
1515 East Woodfield Road, Suite 360 
Schaumburg, Illinois 601 73 

Dear Mr. Frey: 

Per our conversation today, please find attached an Executive Summary describing the 
impacts of Mississippi Silicon emission sources on the Mingo and Sipsey Class I areas. 

If you have any questions regarding this report, feel free to contact me. 

Sincerely, 

Scott Adamson 
Meteorologist/Dispersion Modeler 
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EXECUTIVE SUMMARY 

A Prevention of Significant Deterioration (PSD) Class I ambient air quality analysis was 

conducted for the emission sources associated with Mississippi Silicon, LLC proposed silicon 

manufacturing plant to be located in Tishomingo County, near the town of Burnsville, 

Mississippi. The air dispersion modeling analyses were conducted to evaluate the air quality 

impact on two Class I areas, Sipsey and Mingo Wilderness areas, which are located within a 300 

kilometer radius of the proposed plant. The air modeling analyses evaluated the potential air 

quality impacts on the Sipsey and Mingo Wilderness areas and included the Class I Area 

Increment and Air Quality Related Values (AQRVs) which evaluated the Class I Significant 

Impact Levels (SILs), visibility impairment, and sulfate and nitrate deposition impacts. 

To perform the Class I area analyses, the CALPUFF Modeling System (CALPUFF 

(Version 5.8), CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range 

transport model recommended by the draft Federal Land Managers' Air Quality Related Values 

Workgroup (FLAG) Phase I Report-Revised (2010), was utilized. CALPUFF is a non-steady 

state Lagrangian Gaussian puff long-range transport model that includes algorithms for building 

downwash effects, as well as chemical transformations (important for visibility controlling 

pollutants), and wet/dry deposition. CALPUFF uses the wind fields generated by CALMET to 

make the transport and dispersion calculations. 

CALMET, the meteorological preprocessor for CALPUFF, is a diagnostic meteorological 

model that produces three-dimensional wind and temperature fields and two-dimensional fields 

of other meteorological parameters. The Class I air dispersion modeling analysis was performed 

using the CALMET dataset which was developed through the Visibility Improvement State and 

Tribal Association of the Southeast (VISTAS) Best Available Retrofit Technology (BART), 

commonly referred to as the VISTAS CALMET dataset. The VISTAS CALMET dataset is 

available for 5 sub domains. The VISTAS CALMET dataset for Sub Domain 1 was utilized for 

the Sipsey Wilderness Area; sub Domain 3 was utilized for the Mingo Wilderness Area. 
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The VISTAS CALMET dataset incorporated meteorological surface and upper air as well 

as precipitation stations which were provided to the CALMET model during processing. 

Monthly CALMET.DAT files were used for years 2001,2002, and 2003. Ozone data were 

extracted using CalPro from a standard ozone dataset associated with the VISTAS CALMET 

dataset (Sub Domain 1 or 3). 

Geophysical data such as terrain and land use is a necessary input to the CALMET 

model. The geophysical data utilized was included as part of the VISTAS CALMET dataset. 

POSTUTIL (Version 1.56), a program that transforms particle size species to new species 

and produces the necessary concentration files that are then used by CALPOST for post

processing of results, was used for these analyses. The CALPOST model was used to calculate 

the concentration results for comparison to the modeling significance levels and the deposition 

flux for total sulfur and nitrogen. CALPOST was also used to carry out the visibility analysis. 

The CALPUFF modeling system switch settings and model options were based a combination of 

Interagency Workgroup on Air Quality Modeling (IWAQM) recommended switch settings and 

successive switch settings recommended in the Federal Land Managers (FLM) CALPUFF 

Reviewer's guide-FNL-20110523. 

The air dispersion modeling analysis evaluated the potential impact of the emissions from 

proposed silicon manufacturing plant. Emission data and source characteristic information for 

the proposed silicon manufacturing plant were provided by Kennedy Jenks. Point, area, and 

volume sources were included in the model. Discrete receptors for Sipsey and Mingo Wilderness 

areas, downloaded from the National Park Service (NPS) web site at 

http://www.nature.nps.gov/air/maps/receptors/index.cfm were used to calculate air quality and 

visibility impacts. 
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The maximum concentrations of S02, N02, PM10, and PM2.s at the Sipsey and Mingo 

Wilderness Areas were compared with Class I Significant Impact Levels (SILs ). According to 

guidance, if maximum concentrations are below the SILs, then emissions from the facility are 

assumed to be insignificant and no further analysis is needed. Tables E-1 and E-2 present the 

results of the air dispersion modeling analysis for the Mississippi Silicon, LLC facility and 

compares the modeled concentrations at Sipsey and Mingo, respectively, to the Class I SILs. 

With the exception of three-hour and 24-hour S02 concentrations for 2001 and 2003, results 

indicate that all modeled concentrations are well below the SILs. For pollutant concentrations 

below the SIL, the emissions from the Mississippi Silicon, LLC facility are assumed to be 

insignificant which means that emissions from the proposed facility will not have the potential to 

cause or contribute to an exceedance of an ambient air quality standard or PSD increment. At 

this time the Mississippi Department of Environmental Quality (MDEQ) and FLM's have not 

required a cumulative increment analysis to be conducted. 

Table E-1 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 

for Sipsey Wilderness Area 

CALPUFF Maximum Modeled SIL 
Concentrations (pg!m3) Class I 

Maximum Pollutant Averaging Time Significant 
% ofSIL 

2001 2002 2003 Impact Levels 
(pg/mJ) 

3-hour (H1H) 0.8775 0.5986 1.2454 1.0 124.5 
3-hour (H2H) 0.6231 0.5672 0.9001 1.0 90.0 

so2 24-hour (H 1 H) 0.2371 0.1958 0.2551 0.2 127.5 
24-hour (H2H) 0.1548 0.1947 0.2235 0.2 111.7 

Annual (H1H) 0.0074 0.0082 0.0104 0.1 10.4 

N02 Annual (H1H) 0.0050 0.0058 0.0070 0.1 7.0 
24-hour (HlH) 0.0071 0.0046 0.0044 0.3 2.4 

PMw 24-hour (H2H) 0.0050 0.0031 0.0041 0.3 1.7 

Annual (H 1 H) 0.0002 0.0002 0.0002 0.2 0.11 

24-hour (H 1 H) 0.0139 0.0077 0.0081 0.07 19.8 

PM2s 24-hour (H2H) 0.0074 0.0074 0.0072 0.07 10.62 

Annual (H 1 H) 0.0004 0.0003 0.0004 0.06 0.73 
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Table E-2 

CALPUFF Maximum Modeled Concentrations and Comparison to the PSD Class I SILs 

for Mingo Wilderness Area 

CALPUFF Maximum Modeled SIL 
Concentrations (pg /m3) Class I Maximum %of 

Pollutant Averaging Time Significant SIL 
2001 2002 2003 Impact Levels 

(J1.2/ml) 

3-hour (H1H) 0.0798 0.2387 0.1317 1.0 23.9 

3-hour (H2H) 0.0636 0.1173 0.0794 1.0 11.7 

so2 24-hour (H1H) 0.0243 0.0563 0.0305 0.2 28.1 

24-hour (H2H) 0.0401 0.0313 0.0252 0.2 20.1 

Annual (H1H) 0.0006 0.0008 0.0008 0.1 0.85 

N02 Annual (H1H) 0.0004 0.0002 0.0003 0.1 0.36 

24-hour (H 1 H) 0.0004 0.0011 0.0007 0.3 0.36 

PM10 24-hour (H2H) 0.0003 0.0006 0.0006 0.3 0.21 

Annual (H1H) 0.0000 0.0000 0.0000 0.2 0.01 

24-hour (H 1 H) 0.0012 0.0019 0.0020 0.07 2.9 

PM2.s 24-hour (H2H) 0.0010 0.0014 0.0019 0.07 2.7 

Annual (HI H) 0.0000 0.0000 0.0000 0.06 0.07 

A visibility impairment analysis was conducted in order to determine if the Mississippi 

Silicon, LLC facility would have an adverse impact on visibility at the Sipsey and Mingo 

Wilderness Areas. The analysis was done using the CALPOST following the methods and 

options outlined under the FLAG 2010 guidance with MVISBK = 8 and the background light 

extinction based on the "cleanest 20%" days for each wilderness area. The visibility threshold is 

exceeded if the predicted change in light extinction exceeds 5% based on the 98th percentile 

(eighth highest day for a year) in any single year modeled. The CALPUFF/CALPOST visibility 

results for the Mississippi Silicon, LLC facility were compared to the "cleanest 20%" 

background and were found to be below the 5% (based on the 98th percentile calculation) for the 

cleanest 20% background condition. These results for Sipsey and Mingo Wilderness areas are 

presented in Tables E-3 and E-4, respectively. 
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Rank 

1 

2 
3 

4 

5 

6 

7 

8 

Rank 

1 

2 

3 

4 

5 

6 

7 

8 

Table E-3 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Sipsey Wilderness Areas 

2001 Percent 2002 Percent 2003 Percent Maximum o/o 
Extinction Extinction Extinction of Threshold 

3.03% 3.20% 2.35% 
2.90% 2.97% 2.19% 
2.60% 2.41% 2.07% 
2.54% 1.69% 1.98% 
2.41% 1.68% 1.95% 
2.13% 1.61% 1.95% 
1.97% 1.59% 1.64% 
1.69% 1.41% 1.58% 

Table E-4 

Eight Highest Daily Delta-Deciview Change for Cleanest 20% for 

Mingo Wilderness Areas 

2001 Percent 2002 Percent 2003 Percent 
Extinction Extinction Extinction 

1.04% 0.46% 1.06% 
0.55% 0.39% 0.99% 
0.54% 0.37% 0.91% 
0.52% 0.35% 0.70% 
0.44% 0.29% 0.66% 
0.37% 0.28% 0.51% 
0.34% 0.25% 0.44% 
0.30% 0.24% 0.34% 

64.0 

59.4 
52.0 

50.8 

48.2 

42.6 

39.4 

33.8 

Maximum% 
of Threshold 

21.2 

19.8 

18.2 

14 

13.2 

10.2 

8.8 

6.8 

Total sulfur and total nitrogen deposition analyses were performed for Sipsey and Mingo 

Wilderness areas. For the deposition analysis, POSTUTIL was used to combine the wet and dry 

flux output files from CALPUFF and scale the contributions of S02, S04, NOx, N03, and HN03 

such that total nitrogen (N) and total sulfur (S) flux were contained in the same file. The model 

results were compared to the 0.01 kg/ha/year Deposition Analysis Threshold (DAT) developed 

by the NPS and the U.S. Fish and Wildlife Service (FWS) for the Eastern Class I Areas. The 

results of this analysis are provided in E-5 and E-6 for Sipsey and Mingo, respectively. 
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Table E-5 

Sulfur and Nitrogen Deposition Flux Results for Sipsey Wilderness Area 

Total Modeled Deposition DAT Deposition 

Pollutant (kglhalyr) Analysis 
%ofDAT 

Threshold 
2001 2002 2003 (kglb.alyr) 

Sulfur (S) 0.0068 0.0087 0.0087 0.01 87.1 

Nitrogen (N) 0.0028 0.0036 0.0037 0.005 73.1 

Table E-6 

Sulfur and Nitrogen Deposition Flux Results for Mingo Wilderness Area 

Total Modeled Deposition DAT Deposition 

Pollutant (kglhalyr) Analysis Threshold %ofDAT 

2001 2002 2003 (kglhalyr) 

Sulfur (S) 0.0010 0.0010 0.0016 0.01 16.4 

Nitrogen (N) 0.0005 0.0004 0.0007 0.005 14.8 
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I. General Information 
Mississippi Silicon LLC, East of County Roads 210 and 365 in Burnsville, Mississippi, 3SS33 has 
submitted a complete air permit application for a Prevention of Significant Deterioration Construction 
Permit to Construct Air Emissions Equipment. 

The latitude and longitude ofthe facility is 3S0
, 4S', 21.4" and SS0

, 19', 15.5", respectively. The emission 
points for the project are around this area. 

The Standard Industrial Classification (SIC) Codes for the facility is 3339 for Primary Nonferrous Metals 
for the manufacturing of Silicon. 

II. Description of Proposed Plant 
MS Silicon is proposing the construction of a silicon manufacturing plant in Burnsville, Mississippi, which 
is located in Tishomingo County. The plant will consist of two (2) specific process areas: 

• Silicon manufacturing; and 

• Support operations. 

The silicon manufacturing process will involve the mixing of quartz, coal, and wood in a semi-enclosed 
submerged arc furnace to produce 9S% pure silicon. Further processing is performed to produce the 9S% 
pure silicon in the form of an ingot or flake. The silicon manufacturing process will include the following 
operations with the potential to emit regulated air pollutants: 

• Material handling and transfer to and from coal, wood and quartz storage piles; 

• Storage yard for coal, wood and quartz storage piles; 

• Wind erosion from coal, wood and quartz storage piles; 

• Wood chipper (electric-fired); 

• Casting frames; 

• Raw material day bins with supporting baghouse(s); 

• Four (4) semi-enclosed submerged arc furnaces (SAF) with four (4) baghouses; 

• Four (4) ladle pre-heaters; and 

• Product refming operations with supporting baghouse(s). 

The silicon manufacturing process (i.e., the meltshop operations) will include melting, transferring and 
cooling operations. The raw material day bins, identified as emission group AA-lOla, AA-l02a and AA-
1 03a, will be used to support the semi-enclosed submerged arc furnaces. The raw materials from the 
storage piles will be transferred to the raw material day bins before being loaded into the semi-enclosed 
submerged arc furnaces. Material will be mechanically (i.e., front end loaders or other types of equipment) 
moved to reclaim areas where the materials will be conveyed either underground or aboveground to the raw 
material day bins. The raw material day bins will then feed into one or more of the four (4) SAFs. The 
SAFs will then convert the coal, woodchips, and quartz into 9S% pure silicon metal in molten form. Each 
SAF will be rated at approximately 25 megawatts per hour of input and will produce a design maximum of 
2.75 tons of silicon per hour. The processes associated with producing the silicon will include raw material 
handling and silicon metal melting and tapping. Each SAF will be equipped with a baghouse for controlling 
PM emissions. Appropriate equipment will be installed on each SAF that will be used to duct furnace 
exhaust gases to the baghouse. These four (4) SAFs are identified as emission unit AA-201 and will 
produce 9S-99% pure silicon metal. The submerged arc process is a reduction smelting operation. In the 
production of silicon metal, quartz is the raw material from which silicon is derived. Carbon is necessary as 
a reducing agent and is supplied by coal and woodchips and limestone is used as flux. Smelting in the SAF 
is accomplished by conversion of electric energy to heat. An alternating current applied to the electrodes 
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causes a current to flow through the charge from the electrode tips to the furnace hearth. This provides a 

reaction zone of temperature up to 3600 degrees F. To maintain a uniform electric load, electrode depth is 

continuously varied automatically, as required. At high temperatures in the reaction zone, the carbon 

sources react chemically with silicon dioxide gas to form carbon monoxide and silicon metal. Molten 

product from the SAFs will then be tapped from the SAF through a taphole located at the bottom of the 

SAF at hearth level. The molten metal and dross will flow from the taphole into a ladle. The ladle will be 

moved by a hoist to the casting process. The metal will be poured into low, flat pans that will provide rapid 

cooling of the molten metal. Fume and dust generated and captured throughout the production process 

including tapping will be controlled by the baghouses and then collected and reused or sold. The process 

will also include four (4) natural gas-fired ladle pre-heaters rated at 10.0 MMBtu/hr each, which will be 

used to provide additional heat for further processing of the molten silicon to silicon flakes. The natural 
gas-fired ladle pre-heaters are identified as emission unit AA-202. Due to the nature of this operation, 

potential emissions of criteria air pollutants including carbon monoxide (CO), nitrogen oxide (NOx), sulfur 

dioxide (S02), volatile organic compounds (VOC), particulate matter (PM) and greenhouse gases 

(primarily in the form of carbon dioxide (C02) may occur from a) smelting in the SAF; b) combustion of 

natural gas in the ladle pre-heaters; and c) material ladling and casting operations. Fume and dust 

generated and captured throughout this manufacturing process including tapping will be controlled by the 

baghouses which vents to a single exhaust stack associated with each SAF. The collected dust from the 

meltshop baghouses will then be collected and reused or sold. Four (4) baghouses will be used to capture 

and control PM emissions generated from the four (4) SAF operations. Good work practices will also be 

employed to minimize the release of regulated air pollutants fAll of the emissions associated with natural 

gas combustion in the ladle pre-heater are considered fugitive in natural and will not be routed to a control 

device or through a stack. Each of the four (4) SAFs is considered a point source and will be controlled by 

its own baghouse. Each baghouse will have a stack with the following parameters: 

• Stack Height- Approximately 300 feet above grade; 

• Stack Diameter - 15 feet in diameter; 

• Stack flow rate of 125,000 acfrn; and 

• Exhaust stack gas temperature of approximately 140 degrees F. 

Silicon product refinement and handling occurs after the casting operations. After the metal has been 

cooled it will be crushed and sized to customer specifications. Any remaining undersized material will be 

re-melted during the casting process. The following emission units have been identified in the product 

refmement and handling operation (AA-301): 

AA-301 -Silicon grinding and milling operations. 

The following plantwide operations and activities will support the entire plant and will also have the 

potential to emit regulated air pollutants. No further detail will be given regarding these activities since this 

information can be found in the application and is general and not necessarily unique to Mississippi 

Silicon: 

• Tank farm; 

• Fugitive emissions from roadways; 

• Slag handling; 

• Silica fume silos: 

• Facility-wide miscellaneous operations; and 

• Emergency generator. 
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PSD Project Description 

The proposed silicon manufacturing plant will be constructed in two (2) phases (The planned two phases 
are not greater than 18 months). After completion of both phases, the manufacturing plant will have 
constructed four (4) semi-enclosed submerged arc furnaces (SAF) with a capacity of2.75 tonslhr each (~45 
MVA) to produce approximately 84,096 tons/year of98-99% pure silicon metal. The proposed project will 
have the potential to emit regulated air pollutants in sufficient quantities (i.e., tons/year) to trigger the PSD 
regulations. Potential emission of regulated air pollutants at the conclusion of Phase II are summarized 
below: 

Table 1. PSD Applicability 

Pollutant Potential to Emit Significant Emission PSDReview 
Emissions Rate Rate Required? 

(TPY) (TPY) (Yes/No) 

PM 104.1 25 Yes 

PM10 81.6 151 Yes 

PM2.s 73.1 10 Yes 

N0x1
•
2 1,906.2 40 Yes 

S021 2,170.1 40 Yes 

VOC2 93.5 40 Yes 

co 1,444.3 100 Yes 

Greenhouse Gases 402,396.76 
Yes (C02e) 

Lead 0.01 0.6 No 
I As of Apnl28, 2011, both NO, and so2 are precursors for PMn Therefore, tfNO, or so2 exceed 40 TPY, the prOJeCt IS constdered major for PM25· 
2 Both NO, and VOC are considered precursors for ozone with a significant emission rate of 40 TPY each. 

The MDEQ is proposing through the draft permit to limit the facility to operating two out of four SAFs at any given time 
in the PSD Construction Permit in order to meet the NAAQS. Since construction is phased and operation is also phased, 
the permittee will be able to utilize the operation data actua1s emissions to show compliance with the NAAQS standards 
and possibly use this data for future modeling analysis for demonstrating the use of operating all four furnaces at the 
source. The source is aware that this future action, due to its limiting nature in the proposed PSD Construction, would 
require a significant modification to allow for the operation of all four furnaces. 

In summary, the following equipment, technology, or good work practices will be employed to limit emissions from the 
proposed project and can be found implemented in the table of emission point limitations and monitoring and 
recordkeeping/reporting requirements: 

• A negative pressure baghouse will be installed to control particulate matter on the plant's Submerged Arc 
Furnaces (SAF) to reduce the potential quantity ofPM/PM10/PM2s emissions. One negative pressure baghouse 
will be installed for each individual SAF; 

• A baghouse(s) will be installed to control particulate matter from raw material handling to reduce the potential 
quantity ofPMIPMwiPM2s emissions; 

• A baghouse(s) will be installed to control particulate matter from product handling to reduce the potential 
quantity ofPMIPMwiPM2.s emissions; 

• Utilization of natural gas as the primary combustion fuel in the ladle pre-heaters associated with the proposed 
plant. This is the cleanest burning fossil fuel and inherently reduces emissions of regulated air pollutants when 
compared to other fossil fuels such as coal and oil; 
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• Implementation of a Fugitive Dust Control Plan to miniJ.Ilize potential emissions ofPMIPM10/PMz.s from 

becoming airborne from various support operations associated with the plant (i.e., slag handling, raw material 

handling, paved and unpaved roadways); 

• Installation of low NOx burner technology or design on the plant's natural gas combustion devices to reduce 

potential emission of oxides of nitrogen (NOx); 

• Inclusion of bin vent filters on silica fume silos to reduce potential PMIPMIOIPMz.s emissions; 

• Energy efficiency techniques to reduce the plant's overall potential for formation of greenhouse gas emissions 

(GHG); 

• Implementation of testing, monitoring, recordkeeping and reporting requirements to ensure the plant will 

operate in compliance with applicable regulatory requirements and will not cause or contribute significantly to 

an exceedance of air quality standards developed by EPA to protect human health and welfare. 

III. Best Available Control Technology (BACT) Analysis 
The BACT requirement is defined as: 

"an emissions limitation (including a visible emission standard) based on the maximum degree of 

reduction for each pollutant subject to regulation under the Clean Air Act which would be emitted 

from any proposed major stationary source or major modification which the Administrator, on a case

by-case basis, taking into account energy, environmental, and economic impacts and other costs, 

determines is achievable for such source or modification through application of production processes 

or available methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel 

combustion techniques for control of such pollutant. In no event shall application of best available 

control technology result in emissions of any pollutant which would exceed the emissions allowed by 

any applicable standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology to a particular 

emissions unit would make the imposition of an emissions standard infeasible, a design, equipment, 

work practice, operational standard, or combination thereof, may be prescribed instead to satisfY the 

requirement for the application of best available control technology. Such standard shall, to the degree 

possible, set forth the emissions reduction achievable by implementation of such design, equipment, 

work practice or operation, and shall provide for compliance by means which achieve equivalent 

results." 

BACT by definition is the most effective control option which is technically feasible considering economic, 

energy, and other environmental impacts. Control options can be eliminated as BACT on a basis of 

technical, economic, energy, or environmental considerations. The determination of BACT follows a Top

Down approach. In the top-down approach, progressively less stringent control technologies are analyzed 

until a level of control considered BACT is reached on the basis of environmental, energy and economic 

impacts. The key steps in the Top-Down process are as follows: 

STEP 1: Identify Available Control Technologies: For the source, emissions unit, activity, or process 

requiring BACT, identify and list all "available" emissions control options for each pollutant. Available 

control options are those control technologies and techniques with a practical potential for application to 

the source, emissions unit, activity, or process. In general, any control option in commercial use in the 

United States at the time the analysis is performed should be included on the list of available control 

options. 

STEP 2: Eliminate Technically Infeasible Options: Considering site-specific factors and constraints, 

remove from the list compiled in STEP 1 all technically infeasible control options. A control option can be 

considered as technically infeasible if technical difficulties such as physical, chemical, or engineering 

constraints would preclude the successful use of the control option in the particular application in question. 

For all control options eliminated, demonstration that a control option is technically infeasible should be 

clearly documented in the BACT Analysis and included with the BACT submittal. 

STEP 3: Rank Remaining Control Technologies by Control Effectiveness: Rank and list all remaining 

control options in order of control effectiveness with the most effective control alternative at the top of the 
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list. As noted above, the control technologies to be evaluated and ranked will apply to those associated 
with controlling emissions from similar emission sources. 

STEP 4: Energy, Environmental, and Economic Considerations: Using the "Top Down" procedure 
specified below, control options may be eliminated as BACT candidates on the basis of energy, 
environmental, and economic impacts of the option. Energy impacts include but are not limited to energy 
efficiency impacts, fuel cycle efficiency considerations, and fuel availability. Environmental impacts 
include but are not limited to ground water and water impacts, solid and hazardous waste impacts, and air 
quality impacts from increases in emissions of other air pollutants that result from implementing the control 
option. Economic impacts include the sum of up-front capital cost and annual operation and maintenance 
costs of implementing the control option. 

A control option may be eliminated as a BACT candidate on grounds of significant energy, environmental, 
or economic impacts. Rationale for eliminating a control option should be well documented and included in 
the analysis. Economic impacts should be evaluated by comparing the cost effectiveness of the control 
option with generally acceptable cost effectiveness ranges for control of the particular pollutant in question. 
STEP 5: Documentation: Include with the analysis all information, calculations, assumptions, and data 
used in making the BACT determination. 

Since MS Silicon has selected the "Top-Level" of control or design with inherent control technique, taking 
into account any technical limitations, the BACT evaluation that follows does not address economic, 
energy and environmental impacts related to a specific control device. This follows EPA's suggested 
approach for performing this type of BACT evaluation. 

A. Best Available Control Technology (BACT) Analysis- Emissions of 
Greenhouse Gases (GHG) 

This evaluation follows the guidance developed by USEPA during 2010 under the Tailoring Rule. Under 
this rule, any project occurring after July 1, 2011 and having a net increase of equal to or greater than 
75,000 tons/year of C02 on an equivalence basis triggers a BACT evaluation. As defined in USEPA's 
document entitled "PSD and Title V Permitting Guidance for Greenhouse Gases", dated March 2011, the 
BACT evaluation process is required to include five (5) steps. These steps are essentially those steps that 
make up the Top-Down evaluation process. 

This BACT evaluation focused on the control technologies that have been demonstrated and commercially 
available for equipment associated with silicon production. Because of the importance of controlling GHG 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 
emissions of GHG will be controlled to the levels specified. Technologies or concepts for controlling GHG 
emissions are and will continue to emerge on paper and on a trial basis. Since these technologies have not 
been proven to be reliable (i.e., demonstrated technologies), evaluation of these technologies are not being 
addressed in this BACT evaluation. MS Silicon is very reluctant to install a non-proven technology that 
may require significant on-site adjustments, while at the same time not meeting required GHG emission 
limits. 

GHG Emission Sources Subject to Control Technology Evaluation 

The following GHG emission sources are present at silicon manufacturing operations: 

• Semi-Enclosed Submerged Arc Furnaces (AA-201); 

• Natural Gas Combustion Equipment (AA-202); and 

• Emergency Equipment (AA-501). 
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For a summary of the estimated GHG emission rates for the sources identified above, please refer to the 

following table. 

GHG Emission Rates for Sources Evaluated for BACT 
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AA-201- Semi-Enclosed Submerged Arc Furnaces (4 SAFs) 381,866 

AA-202- Natural Gas Combustion Equipment 20,499 

AA-501- Emergency Generator 32 

TOTAL 402,397 

BACT Analysis for GHG Emissions from Silicon Manufacturing 

The production of ferroalloys results in emission of greenhouse gases. In ferroalloy production, raw ore, 

carbon materials and slag forming materials are mixed and heated to carbon sources. While COz is the main 

greenhouse gas from ferroalloy production, recent research has shown that CH4 and N20 account for an 

equivalent greenhouse gas emission ofup to 5% of the C02 emissions from ferrosilicon (FeSi) and silicon

metal (Si-metal) production. 

The most significant greenhouse gas (GHG) emissions are related to the generation of carbon dioxide 

during the chemical reactions occurring in the metallurgical furnaces, where carbon is used to reduce the 

quartz to silicon metal. The second source of COz emissions in silicon metal production comes from the use 

of natural gas in combustion processes. The use of emergency equipment is limited to 100 hours per 

year and generates an insignificant amount of GHG and thus will not be included in this BACT 

analysis. 

BACT Analysis for GHG Emissions from Semi-Enclosed Submerged Arc Furnaces 

(AA-201) 

Step One- Identify Available GHG Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

GHG emissions from semi-enclosed submerged arc furnaces used in silicon production operations: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 
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Review of the above sources did not identity information on controlling GHG emissions from the semi
enclosed submerged arc furnaces used in silicon production processes. In electric arc furnaces, electrical 
resistance generates the heat required: the resistance in a SAF furnace is the atmosphere, while in a 
submerged-arc furnace the slag or charge forms the resistance. No control options for emissions from the 
SAF were identified in this review. 

The possible control options that will be evaluated have been divided into two (2) distinct areas; 1) energy 
efficiency improvement options, and 2) add-on controls. The application of methods, systems, or 
techniques to increase energy efficiency is a key GHG-reducing opportunity. Use of inherently lower
emitting technologies, including energy efficiency measures, represents an opportunity for GHG 
reductions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 
particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions is 
not as well advanced as it is for most combustion-derived pollutants. 

Opportunities to further improve energy efficiency from electric arc furnaces in general are described 
below. 

Improved 
Process 

Control 

Adjustable 
Speed 

Drives 

Transformer 

Efficiency

Ultra-High-

Power 

Transformers 

Post

Combustion 

of the Flue 

Gases 

Process control can optimize operations and 
thereby significantly reduce electricity 
consumption. Control and monitoring 
systems for SAF are moving towards 
integration of real-time monitoring of 
process variables 

As flue gas flow varies over time, adjustable 
speed drives offer opportunities to operate 
dust collection fans in a more energy 
efficient manner. 

This control measure is feasible and will be 
included in the SAF design. 

This control measure is feasible and will be 
included in the SAF design. 

Ultra-high-power (UHP) transformers help to This control measure is feasible and will be 
reduce energy loss and increase productivity. included in the SAF design. 
Location of the furnace transformers minimizing 

the length of the HV cables, less power losses. 

Post-combustion is a process for utilizing the 

chemical energy in the CO and hydrogen 

evolving to heat the SAF ladle or to preheat other 

materials 570-1 ,47Q•F (300-800.C). It reduces 

electrical energy requirements and increases the 

This control measure is not applicable to the 

silicon metal production process. There are no 

post combustion processes for silicon metal. 

This control measure will be excluded from 
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Direct Current 

Arc Furnace 

Engineered 

Refractories 

Airtight 

Operation 

Flue Gas 

Monitoring 

and Control 

Bottom 

Tapping 

productivity of the SAF. 

The direct current (DC) arc furnace was 

pioneered in Europe, and these single-electrode 

furnaces have recently been commercialized in 

North America. The DC arc furnaces use DC 

further consideration in this BACT analysis. 

This technology is feasible but the technology 

has been only tested on an experimental scale 

with poor results. Direct current arc furnaces 

have never been performed on a large scale for 

rather than alternating current (AC). In a DC silicon metal production. This control measure 

furnace one single electrode is used, and the will be excluded from further consideration in this 

bottom of the vessel serves as the anode. BACT analysis. 

However, compared to new AC furnaces, the 

savings are limited. 

Refractories in SAF have to withstand extreme This control measure is feasible and will be 

conditions such as temperatures over 2,9oo•F included in the SAF design. 

{1,60o·q, oxidation, thermal shock, erosion and 

corrosion. Refractories can be provided by a 

controlled microstructure: alumina particles and 

mullite microballoons coated uniformly with 

carbon and carbides. 

A large amount of air enters the SAF: around The furnace is semi-closed. In order to charge the 

1,000,000 ft3 (30,000 m3) in a standard SAF. This furnace with the raw materials and place them in 

air is at ambient temperature, and the air's 

nitrogen and non-reactive oxygen are heated in 

the furnace and exit losses. The potential benefit 

for an industrial furnace with an airtight process 

including a post combustion practice and an 

efficient fume exhaust control are about 1 00 

kWh/ton for an industrial furnace having a current 

electric consumption of 450 kWh/ton. 

The use of VSDs can reduce energy usage of the 

flue gas fans, which in turn reduces the losses in 

the flue gas. 

Bottom tapping leads to slag-free tapping, shorter 

tap-to-tap times, reduced refractory and electrode 

the proper position, the furnace doors will need to 

be open in order to "push the raw materials" using 

the "stoking machine" into place. Doors will be 

closed when not needed. 

This control measure is feasible and will be 

included in the SAF design. 

This control measure is feasible and will be 

included in the SAF design. 
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consumption, and improved ladle life 

Carbon Carbon capture and storage involves separation See below. 
Capture and and capture of C02 from the flue gas, 

Storage pressurization of the captured C02, transportation 

of the C02 via pipeline, and finally injection and 

long-term geologic storage of the captured C02. 

Several different technologies, at varying stages of 

development, have the potential to separate and 

capture C02. Some have been demonstrated at 

the slip-stream or pilot-scale, while many others 

are still at the bench-top or laboratory stage of 

development 

Step Two - Eliminate Technically Infeasible Control Options 

All of the control options identified under Step 1 with the exception of Direct Current Arc Furnace, Post
Combustion of the Flue Gases, and Carbon Capture and Storage are technically feasible and were included 
in the BACT evaluation. 

Carbon capture and sequestration (CCS) were not applied to SAFs in the past and has not been 
demonstrated in practice for these emission types. CCS is generally used for facilities with sources 
emitting COz in large amounts, such as fossil fuel-fired power plants, and for industrial facilities with high
purity COz streams. 

CCS involves capturing COz, transporting it as necessary, and permanently storing it instead of releasing it 
into the atmosphere. The process involves three main steps: 

• Capturing COz at its source by separating it from other gases produced by an industrial process. 
Once COz is separated and captured, it then can be compressed under high pressure for transport 
to an appropriate geological storage site; 

• Transporting the captured COz to a suitable storage location (typically in compressed form); and 

• Storing the COz away from the atmosphere for a long period of time, for instance in underground 
geological formations, in the deep ocean, or within certain mineral formations. 

The process of transporting COz is typically considered via pipeline and has substantial associated logistic 
hurdles and operational penalties. Transportation infrastructure issues include pipeline routing, acquisition 
of rights-of-way, and associated environmental impacts. In addition, additional energy must be expended to 
compress and transport the compressed COz. An alternative means of transporting the compressed C02 is 
via a ship, similar to transporting liquid natural gas. Again, there are similar logistic hurdles and operational 
penalties for transporting compressed COz via ship that can be substantial. 

Carbon sequestration usually involves the injection of COz into deep geological formations of porous rock 
that are capped by one or more nonporous layers of rock. Injected at high pressure, the C02 exists as a 
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liquid that flows through the porous rock to fill the voids. Saline formations, exhausted oil and gas fields, 

and unmineable coal seams are candidates for C02 storage. Also, C02 injected for enhanced oil recovery 

projects can result in long-term sequestration depending on the geologic conditions. Other schemes include 

liquid storage in the ocean, solid storage by reactions leading to the creation of carbonates, and terrestrial 

sequestration. This type of infrastructure does not exist at the proposed plant site. 

Another important technical consideration is that carbon capture is simpler when COz is produced in high 

purity and high concentration streams as the byproduct of certain industrial processes, such as natural gas 

processing, hydrogen production, and synthetic fuel production. In contrast, it is relatively more difficult to 

capture COz from flue gas emissions, which may require the reengineering of certain established and 

reliable production techniques. Apart from the technical issues of cleaning such dirty gas streams so they 

are suitable for CCS, unlike power plants, where C02 concentrations are comparatively high and consistent, 

metallurgical operations have more dilute concentrations of COz, the off gas is dirty and difficult to handle, 

and C02 production varies widely depending on the process step. 

In summary, CCS is excluded from this BACT evaluation for the following reasons: 

• Installation and operate of CCS is not commercially available and has not been installed in 

conjunction with any SAF process installed and currently operating worldwide; 

• Currently there is no infrastructure available at the project site that will allow MS Silicon the 

ability to capture it's C02 gas streams and pipe them to a nearby facility for further processing, 

such as a beverage plant; 

• Currently there is no infrastructure available at the project site that will MS Silicon the ability to 

capture and store it's C02 gas stream for future use in the event a beverage plant would be 

installed in the vicinity of the proposed plant site; 

• COz produced at the proposed plant will require significant enhancements to improve its quality 

prior to being used by another source to produce a product; and 

• Cost estimates are not being provided in support of removing CCS as a cost effective control 

alternative since EPA has not provided any guidance or established thresholds on what cost, 

expressed as a dollar per ton would be considered cost excessive. 

Because of the various reasons provided above, MS Silicon is eliminating CCS has a viable control option 

for GHG control based on its 1) not being commercially available and 2) not being shown to be a proven 

control option that has been demonstrated in actual operation. 

Based on the above technical issues, CCS is consequently deemed not technically feasible for controlling 

GHG emissions from the proposed SAFs. 

Step Three- Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 

emission reduction options evaluated. MS Silicon is proposing to utilize the newest generation of 

submerged arc furnace with inherently lower-emitting technologies, including energy efficiency measures. 

This new generation furnace is designed to more efficiently convert raw materials to the silicon 

intermediate product. It is almost impossible to evaluate each option defmed above and establish a C02 

percent reduction. 

64456 PER20130001 



For purposes of this GHG BACT evaluation, MS Silicon has concluded that the new generation furnace is 
the most effective control at reducing GHG emissions. 

Step - Four Evaluate Most Effective Control and Document Results 

As discussed above, various emission reduction options (i.e., new generation furnace) are being proposed 
by MS Silicon that are considered the Top Level of emission reduction available for controlling GHG 
emissions from the production of silicon. Since MS Silicon has selected the "Top-Level" of control or 
design with inherent control technique, taking into account any technical limitations, the BACT evaluation 
that follows does not address economic, energy and environmental impacts related to a specific control 
device. This follows EPA's suggested approach for performing this type of BACT evaluation. 

Step Five- Select BACT 

A detailed review was conducted to determine the emission reduction options incorporated at other 
submerged arc furnaces. Review of recently permitted GHG sources and the RBLC database did not reveal 
BACT determinations for submerged arc furnaces. 

BACT for GHG emissions from the semi-enclosed submerged arc furnace has been determined to be: 

• Utilization of a new generation furnace with inherently lower-emitting technologies and 
energy efficiency measures (i.e., semi-enclosed SAF); 

• C02e emission limitation of 381,866 tons/year; and 
• Good operation and maintenance to improve energy efficiency. 

A BACT Analysis for GHG Emissions from Natural Gas Combustion (AA-202) 

The following natural gas combustion emission sources are included in this review: 

Natural Gas fired Ladle Pre-Heaters-

4 Units- 10.0 MMBtu/hr each 

}:JeM1lJaprft 
:~tlrtk) 

40.0 

Step One- Identify Available GHG Control Technologies 

350,00 20,499 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. The 
following information resources were consulted in searching for the alternatives available for controlling 
GHG emissions from natural gas combustion equipment: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 
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The application of methods, systems, or techniques to increase energy efficiency is a key GHG-reducing 

opportunity from combustion sources. Use of inherently lower-emitting technologies, including energy 

efficiency measures, represents an opportunity for GHG reductions. Since GHG are the direct result of 

fuel combustion, any improvement in the efficiency of a process heater will reduce fuel use and GHG 

emissions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 

particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions 

is not as well advanced as it is for most combustion-derived pollutants. 

Approaches for reducing GHG emissions from fossil fuel-fired equipment could include fuel switching or 

energy efficiency measures. In the case of natural gas-fired equipment, however, fuel switching to a lower 

carbon fuel is not an option because natural gas emits less C02 per amount of heat derived than other 

gaseous or liquid fuels commonly used. 

Summary of Potentially Applicable GHG Energy Efficiency Measures- Natural Gas Combustion 

Sources 

Coatrol· 

Burner replacement Replacing old burners with more • Energy efficient burners will be 

efficient modem burners can lead to installed in the natural gas 

Boiler 

control 

significant energy savings. Energy and 

cost savings vary widely based on the 

condition and efficiency of the burners 

being replaced. 

process Using a combination of CO and oxygen • 

readings, it is possible to optimize the 

fuel/air mixture for high flame 

temperature (and thus the best energy 

efficiency) and lower air pollutant 

emissions 

combustion equipment 

Natural gas combustion 

equipment will optimize the 

fuel/air mixture for high flame 

temperature 

Reduction of flue Excessive flue gas results from leaks in • Equipment will be maintained to 

gas quantities 
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the boiler and/or in the flue. These leaks 

can reduce the heat transferred to the 

steam and increase pumping 

requirements. However, such leaks are 

often easily repaired, saving 2 to 5 

percent of the energy formerly used by 

the boiler 

minimize any leaks 

. 
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Reduction of excess Boilers must be fired with excess air to • Equipment will be maintained to 
air ensure complete combustion and to 

reduce the presence of CO in the 
unburned fuel in exhaust gases. When 
too much excess air is used to burn fuel, 
energy is wasted because excessive heat 
is transferred to the air rather than to the 
steam. 

ensure complete combustion 

Carbon Capture and Carbon capture and storage involves See below. 
Storage separation and capture of COz from the 

flue gas, pressurization of the captured 
COz, transportation of the COz via 
pipeline, and finally injection and long
term geologic storage of the captured 
COz. Several different technologies, at 
varying stages of development, have the 
potential to separate and capture COz. 
Some have been demonstrated at the 
slip-stream or pilot-scale, while many 
others are still at the bench-top or 
laboratory stage of development 

Step Two - Eliminate Technically Infeasible Control Options 

With the exception of carbon capture and sequestration (CCS), all of the control options identified under 
Step I are technically feasible and will be included in this BACT evaluation. CCS was not evaluated in 
this BACT evaluation. This type of control technology has not been applied to natural gas combustion 
sources in the past and has not been demonstrated in practice for these emission types. CCS is generally 
used for facilities with sources emitting COz in large amounts, such as fossil fuel-fired power plants, and 
for industrial facilities with high-purity COz streams. Based on this, CCS is consequently deemed not 
technically feasible for controlling the GHG emissions from the natural gas combustion sources that will 
support the proposed plant operations. 

Thus, the available control options are as follows: 

• Combustion of clean-burning fuel - Burners are designed to combust natural gas. Fuel switching to a 
lower carbon fuel is not an option because natural gas emits less C02 per amount of heat derived than 
other gaseous or liquid fuels commonly used; 

• Energy efficiency pollution prevention options that are available for this type of combustion device 
include the following: 

o Burner efficiency; 

o Preventive Maintenance; and 
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o Energy monitoring and management systems. 

Step Three- Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 

emission reduction options evaluated. Combustion of natural gas, low NOx burners and good combustion 

practices and maintenance to improve energy efficiency are considered the top level of emission reduction 

available for the natural gas combustion equipment. 

Step Four - Evaluate Most Effective Control and Document Results 

The emission reduction options that are being proposed by MS Silicon that are considered the Top Level of 

emission reduction available for controlling GHG emissions from the combustion of natural gas. Since MS 

Silicon has selected the "Top-Level" of control or design with inherent control technique, taking into 

account any technical limitations, the BACT evaluation that follows does not address economic, energy and 

environmental impacts related to a specific control device. This follows EPA's suggested approach for 

performing this type of BACT evaluation. 

Step Five - Select BACT 

A detailed review was conducted to determine the emission reduction options incorporated at other natural 

gas fired burners. Review of the RACT/BACTILAER Clearinghouse (RBLC) revealed the following 

BACT determinations for natural gas combustion equipment. 

Cargill, Inc. 

NE-0054 

DRAFT 

DETERMINATION 

Iowa Fertilizer 

Company 

IA-0105 

Iowa Fertilizer 

Company 

IA-0105 
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3/1113 

10/26/12 

10/26/12 

BACT- 300 MMBtulhr 
No Limit 

PSD Boiler 

BACT

PSD 

BACT

PSD 

COz: 117 lb/MMBtu 

472.4 Methane:0.0023 

MMBtulhr lb/MMBtu 

Auxiliary Boiler NzO: 0.0006 

110.12 

MMBtulhr 

Startup Heater 

lb/MMBtu 

COz: 117 lb/MMBtu 

Methane:0.0023 

lb/MMBtu 

NzO: 0.0006 

lb/MMBtu 

Good combustion 

practice 

Good combustion 

practice 

Good combustion 

practice 



.. 
' .. Permit . ':,' ,:', ::'','\.'' ' /",;f, :; ' .. ·.:.;.·)1· 

~on~wll Fad~/ ~~:;:,:.:·,· .· ' · ... : Bali$ .:Pitoces$ . GIIG1MC'f'!llnit' ; I' 
.RBLcJD 

.,.. ...... Date+' :: .. . . . . . ... ~.; ~; 'i.··· . :·· •. ; .; l . · ·: . 
l ... ·l. .::.. .. ~ '·· .. ·,· 

Showa Denlw 5 MMBtu 
Good combustion 

BACT- practice, annual Carbon, Inc. 6/8112 natural gas fired C02e: 3093 tpy 
PSD tune-up low NOx SC-0142 hot oil heater 

burner 

tuning, 

Port Dolphin Energy Four 278 
optimization, 

BACT- C02: 117 lb/MMBtu instrumentation LLC 12/1111 MMBtu!hr 
PSD and controls, FL-0330 boilers 

insulation, and 
turbulent flow 

Good Combustion Pyramax Ceramics, 
BACT-

9.8 MMBtu/hr 
C02e: 5809 tpy Practices, design, LLC 2/8112 natural gas fired 

PSD rolling average and thermal GA-0147 boiler 
insulation 

Entergy Louisiana C02: 117 lb/MMBtu 
Proper operation LLC, Nine Mile 

BACT- Auxiliary Boiler 
Methane:0.0022 

and good Point Electric 08/16111 
PSD 338 MMBtu/hr 

lb/MMBtu 
combustion Generating Plant N20: 0.0002 
practices LA-0254 lb/MMBtu 

Summary of Potentially Applicable GHG Energy Efficiency Measures - Natural Gas Combustion 
Equipment 

Use of Low Carbon 
Fuels 
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Burners will be combusting 
natural gas 

• Burners are designed to combust 
natural gas. Fuel switching to a 
lower carbon fuel is not an 
option because natural gas emits 
less C02 per amount of heat 
derived than other gaseous or 
liquid fuels 



Energy efficient 

processes and 

technologies 

• Low NOx burners, • 

• Good combustion practices 

to improve energy 

efficiency 

• Good maintenance of 

combustion equipment 

Burner design will incorporate 

low NOx burners and good 

combustion practices and 

maintenance to improve energy 

efficiency 

Based on information reviewed for this BACT analysis, the GHG control measures focus on fuel type or 

energy efficiency measures. No other applicable GHG control measures were identified in this review. 

Provided below is a summary of the emission reduction options being incorporated into the natural gas 

fired combustion devices associated with the proposed silicon plant. Rationale for selection of BACT 

includes the use of natural gas as a clean burning fuel, use of low NOx energy efficient burner technology 

and good combustion practice. 

BACT for this emission unit is as follows: 

• C02 - 117 lb/MMBtu 

• Methane- 0.0022 lb/MMBtu 

• N20- 0.0002 lb/MMBtu 

Control techniques to be implemented to meet these emission limitations will be: 1) good combustion 

practices, 2) combustion of natural gas only, 3) selection of the most energy efficient burner design based 

on engineering selection process and 4) periodic maintenance. 
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Best Available Control Technology (BACT) Analysis 
PMIOIPM2.5 

Emissions of 

Particulate matter," also known as particle pollution or PM, is a complex mixture of extremely small 
particles and liquid droplets. Particle pollution is made up of a number of components, including acids 
(such as nitrates and sulfates), organic chemicals, metals, and soil or dust particles. Particulate matter 
exists in the solid and liquid physical states, and gases or vapors may also condense to form particulate 
matter. The latter, condensable particulate matter, is of great concern due to the inherently small size of 
condensation products; overwhelmingly, condensable particulate can be classified as PMz.s1

• PMz.s is 
defmed as particulate matter that has a diameter of 2.5 microns or less and is a subset of PMw which is 
particulate with a size range of I 0 microns or less. Even though both are particulate matter they have 
separate air quality standards and are considered separate pollutants for permitting purposes. The size of 
particles is directly linked to their potential for causing health problems. EPA is concerned about particles 
that are 10 micrometers in diameter or smaller because those are the particles that generally pass through 
the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart and lungs and 
cause serious health effects. EPA groups particle pollution into two categories: 

• "Inhalable coarse particles," such as those found near roadways and dusty industries, are larger 
than 2.5 micrometers and smaller than I 0 micrometers in diameter. 

• "Fine particles," such as those found in smoke and haze, are 2.5 micrometers in diameter and 
smaller. These particles can be directly emitted from sources such as forest fires, or they can form 
when gases emitted from power plants, industries and automobiles react in the air. 2 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 
available for the proposed silicon production plant. Because of the importance of controlling these 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 
emissions of PMwiPMz.s will be controlled to the levels specified. Condensable PMz.s emissions occur 
when gas molecules are present in the exhaust gas stream that when cooled change into a particulate state. 
This change from gas vapor to solid is referred to as condensable particulates. USEPA is involved in 
extensive research on trying to better define this change over, as well as how best to quantify the presence 
of these condensable particulates. For purposes of this evaluation, since no specific technologies exist (i.e., 
commercially available and demonstrated), above and beyond that already selected in the form of a 
baghouse, for controlling PM2.5 emissions, additional emphasize was placed on the availability of controls 
to reduce emissions of SOz and NOx. Emissions of SOz and NOx can be present in the gas phase that could 
convert to solids in the form of sulfates and nitrates. USEPA has identified S02 and NOx as potential 
precursors to the formation of PMz.s emissions. However, USEPA has not provided, as of the date of this 
application, guidance on the effect of SOz and NOx as potential precursors to the formation of PMz.s 
emissions. Subsequently, evaluation of the control options to reduce SOz and NOx emissions to further 
reduce PMz.s emissions have not been included in this BACT evaluation. 

1 Condensable Particulate Matter, Regulatory History and Proposed Policy, January 27, 1998 
http://www. ncair. org/enf/sourcetest/cpm/condensweb. pdf 

2 http://www. epa. gov/air/particlepollution/ 
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PMto/PMz.s Emission Sources Subject to Control Technology Evaluation 

The PM10/PMz.s emission sources associated with the proposed plant that are included in this PM10/PMz.s 

BACT evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs) (AA-201); 

• Casting Frames (AA-201a); 

• Silica Fume Silos (AA-404); 

• Natural Gas Fired Combustion Equipment (AA-202); 

• Diesel Fired Emergency Generator (AA-501); 

• Material storage and handling (AA-101, AA-lOla, AA-102, AA-102a, AA-103, AA-103a, 

AA-104, AA-105, AA-106); 

• Wood Chipper (AA-102b); and 

• Roadways (AA-401, AA-402a). 

For a summary of the estimated PM10/PMz.s emission rates for the sources identified above, please refer to 

the following table: 

PMto/PMz.sEmission Rates for Sources Evaluated for BACT 

... ~ujpteut.Des~ 
J»l'«t• EpSieilB;·.· ,,,~. , .. ·a.~ : ', ,,' <> 

~W(tOQS/fla~);•. ~·· 
.. 

AA-201- Semi-Enclosed Submerged Arc Furnaces 
61.2 61.2 

(SAFs) 

AA-201a- Casting Frames 0.3 0.3 

AA-202- Natural Gas Fired Ladle Preheaters 0.1 0.1 

Diesel Fired Emergency Generator (AA-501) 0.001 0.001 

Material Handling and Storage: 

• Material Transfer to and from Coal Storage O.oi 0.002 

Pile (AA-101) 

• Material Transfer to and from Wood 

Storage Pile (AA-1 02) 
0.002 0.0003 

• Material Transfer to and from Quartz 

Storage Pile (AA-103) 
1.8 0.3 
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• Limestone Material Handling (AA-104) 

• Material Handling Area Baghouse (AA-
101a, AA-102a, AA-103a) 

• Product Handling Area Baghouse (AA-
301) 

• Storage Piles Processing (i.e., Bulldozing) 
(AA-105) 

• Storage Piles Wind Erosion (AA-106, AA-
403) 

• Silica Fume Silos (AA-404) 

AA-102b- Wood Chipper 

AA-402- In-Plant Gravel Roads 

AA-402a- In-Plant Paved Roads 

Total 

0.0008 

6.8 

3.4 

1.7 

2.5 

0.15 

0.042 

3.7 

0.3 

81.8 

0.0001 

6.8 

3.4 

0.2 

0.4 

0.15 

0.042 

0.37 

0.3 

73.3 

BACT Analysis for PM10/PM2.s Emissions from Semi-Enclosed Submerged Arc 
Furnaces 

Step One- Identify Available PMtoiPM2.s Control Technologies 

The ftrst step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. The 
following information resources were consulted in searching for the alternatives available for controlling 
PM101PMz5 emissions from plant operations: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits; 

Particulate control technologies exist today that are proven and reliable that that provide a high level of 
removal efficiency (i.e., in excess of 99%). These technologies are well suited for controlling particulate 
matter, including PM2.5 in the form of solids or "filterable" particulates. As will be described in the BACT 
evaluation that follows, MS Silicon is installing a fabric ftlter bag-house which is considered the top level 
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of PM10/PMz.s control technology for filterable particulates from the semi-enclosed submerged arc furnace. 

MS Silicon will also be using Best Management Practices to minimize the generation of PM10/PMz.s 

fugitive emissions. 

Technologies will continue to emerge for controlling particulate matter emissions, including PMz.s that are 

in the vapor phase in the exhaust gas and when cooled by ambient air at the point of the exhaust stack 

release, change from a vapor phase to a solid phase. This change over is defined as "condensable" 

particulates. As part of the BACT evaluation that follows we have examined proven technologies that can 

further reduce these precursors, thus reducing the condensable portion of PMz.s from the exhaust gas 

stream. Condensable PMz.s emissions should be minimal from the fugitive sources. 

The choice of which technology is most appropriate for a specific application depends upon several factors, 

including particle size to be collected, particle loading, stack gas flow rate, stack gas physical 

characteristics (e.g., temperature, moisture content, presence of reactive materials), and desired collection 

efficiency. Emissions of particulate matter are generally controlled with add-on control equipment 

designed to capture the emissions prior to the time they are exhausted to the atmosphere. In cases where 

the material being emitted is organic, particulate matter may be controlled through a combustion process. 

The following control technologies were identified and evaluated to control PM10/PMz.s emissions from the 

SAF: 

(a) Electrostatic Precipitator (ESP)- In an ESP, particles are electrically charged and then exposed 

to an electric field in which they are attracted to an electrode. Periodically, this electrode is cleaned 

through vibration and the freed particles are directed into a collection unit. While ESPs have been 

used on solid fuel combustion devices they have not been used on similar sources as the proposed 

plant 

(b) High Efficiency Cyclones - Cyclones and multicyclones are a commonly used PM control 

technology in the United States. A cyclone removes particles based the principle of gravity and 

centrifugal force. A multicyclone uses the same concept as a cyclone but employs multiple, smaller 

diameter cyclones to improve its capturing capacity. The particle control efficiency of both devices 

decreases as the particle size decreases and therefore do not adequately control PMz.s. 

(c) High Energy Scrubbers - High energy scrubbers are a wet scrubbing system that combines a 

high energy venturi scrubber with a cyclonic separator. These scrubbers are effective in the removal 

of dusts, fumes, vapors, and mists; as well as a variety of other air pollutants, and 

(d) Fabric Filters (i.e., baghouses) - Fabric filters have been widely used for controlling PM 

emissions from many different types of sources. Large industrial, commercial, and Institutional (ICI) 

boilers are equipped with these devices and have PM control efficiencies of 99 percent or higher. A 

fabric filter, or baghouse, is made up of cloth or woven specialty fibers. The flue gases are directed 

through the filter. The separation efficiency of bag filters is quite high. Because of their design 

(large surface area of bags and longer residence times in transit), fabric filters may capture a higher 

fraction of ultrafine particles than ESPs 

Step 2 -Eliminate Technically Infeasible Control Options 

64456 PER20130001 



The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PM10/PM2.s emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 
attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 
efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 
applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 
electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 
difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 
infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom ofthe cyclone, where they are collected in a hopper. Within the lower segment of the cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 
is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 
are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 
through the fabric filters, and then push the air up through a central stack. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 
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(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 

Step 4- Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from SAF 

operations application due to their effectiveness. Scrubbers and cyclones are not considered as effective as 

fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5- Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review of 

state permit information identified the following with respect to electric arc furnaces at silicon production 

plants: 

F•d:ityl 
li i 

Permtt 
Ad4Qu C~~~·.s ·.,. 

Date· 
Pl'oeess Pl\L11, . .Limit 

;,• .. :,,·: :'1!':,:: ,, ,'! 

i 
;,:1':' 

.. . 

Globe Metallurgical Two submerged-
Inc arc semi-enclosed- PM: 21.3 lb/hr per 

Niagara Falls, NY 11/26110 type electric furnace (based on 
Fabric filter (baghouse) 

furnaces process weight 

Permit#: 9-2911- rate calculation 

00078/00009 (22 MW/hr) 

Globe Metallurgical 20 MW Electric 

Arc Furnaces (2) 0.99 lb/MW-hr 
Selma, AL 9/10/10 Baghouse 

producing silicon 6.2 lb/hr 
104-0001 metal 

West Virginia Alloy, Electric submerged 

Inc. arc furnace No. 15 
Baghouse with >99% 

01118/06 for the production PM10: 22.71 lb/hr 
Alloy, West Virginia 

of silicon metal 
control 

R30-0 1900001-2006 and ferroalloys 

Electric Arc 0.03 gr/dscf 
Globe Metallurgical Furnaces (filterable) or no 
Inc 

10/24/01 (Ferrosilicon and visible particulate 
Open roof Baghouse 

Waterford, OH Silicon metal emissions, 

ID: 06-84-00-0105 production whichever is less 

furnaces) stringent 

As shown in the above table, PM emissions from submerged electric arc furnaces are controlled exclusively 

by baghouses and the BACT emission limits vary in how they are expressed. Because of the variations in 

the plant operations, it is very difficult to identify a consistent BACT emission limitation or permit 

limitation. For the PMwiPMz.s emission sources associated with the SAFs at the proposed plant, a 
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baghouse was the only control methods evaluated. The proposed BACT limit is at least as stringent as the 
permit limits presented in the table above. 

Thus, BACT for PMto/PMz.s emissions from the semi-enclosed submerged arc furnaces at the 
proposed plant is as follows: 

• Use of fabric filter control (i.e., baghouse); and 

• PMto/PMz.s- 0.005 grains per dry standard cubic foot (gr/dsct). 

BACT Analysis for PMto/PMz.s Emissions from Casting Frames (AA-20la) 

Molten product from the SAFs will be poured into low, flat pans that will provide rapid cooling and 
solidification of the molten metal. There is a potential for fume and dust to be generated during the casting 
process, however the amount of actual dust should be minimal. 

Step One- Identify Available PM/PMto/PMz.s Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. 
Potential PM control technologies are identified in the previous section. 

Step 2- Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PM/PMIOIPMz.s emissions from the casting operations. The exhausting of casting emissions from 
a central canopy positioned over the casting installations to the SAF baghouse is neither practical nor 
economically feasible since it is too far away. In addition, the casting frame emissions in question are very 
low ( < 1.0 tons/year) and can also be further minimized by the manner with which the unit is operated. The 
potential PM emissions are small and installation of a canopy and exhaust dust system is not very effective 
at capturing these small quantities of PM emissions. Thus, add-on controls are eliminated from further 
consideration in this BACT evaluation. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control option is best management practices. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Best management practices are the only effective control for this type of emission source. 

Step 5- Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 
casting operations associated with the silicon production operations. Review of state permit information 
also did not identify BACT determinations for casting operations associated with the silicon production 
operations. 

MS Silicon will be using Best Management Practices to minimize the generation of PMIPM10/PMz.s 
fugitive emissions from the casting frame operation. 

BACT for PM/PMto/PMz.s for the casting frames (AA-20la) is proposed as: 

• Best Management Practices to minimize the generation ofPMIPM10/PMz.s fugitive emissions from 
the casting frame operation; and 
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• No emission limit is being proposed since there is no formal method for quantifying emissions 

from this type of indoor operation. 

BACT Analysis for PM10IPM2.s Emissions from Natural Gas Combustion (AA-202) 

Because natural gas is a gaseous fuel, filterable PM emissions from combustion are typically low. 

Particulate matter from natural gas combustion has been estimated to be less than 1 micrometer in size and 

has filterable and condensable fractions. Particulate matter from natural gas combustion is usually larger 

molecular weight hydrocarbons that are not fully combusted. Increased PM emissions may result from poor 

air/fuel mixing or maintenance problems3. 

Natural Gas Combustion Sources- Includes the following: 

• AA-202: Ladle Pre-Heaters (Four 10 MMBtulhr): 0.1 tpy PMwiPMz.s; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 

- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 

Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control PMwiPMz.s that 

is emitted from small natural gas combustion units. See below table for summary of PM10/PM25 BACT 

determinations from the RBLC database: 

I 
···Faeili~( P~t ,f)hs, 

• 

re..m~t. :;" 

!.: Add"~t:~--- . ···•· :Basis Proeess ii~'JJ· ....• AcT:: 
BBLCif) ; ·Date~ 

I'''',/' tamti.i ·.. . .. ,,,,;,._. . .•··.• . 
I Limit !,'' 

.. 
,,,',,,hj',, . .. 

Ladle preheaters, 

ladle dry-out 

heaters, Tundish 

SeverCorr LLC 
preheaters, Tundish 

07115/11 
BACT- dry-out heaters, 

None 
Combustion of 

Columbus, None 
PSD vertical ladle natural gas only 

Mississippi holding station, 

annealing furnaces, 

vacuum degasser 

boiler, boilers 

Pickle Line 

Nucor Steel, AR BACT- Boilers, natural gas 0.0076 
06110111 None None 

Blytheville, AR PSD fired burners and lb/MMBtu 

dryers, ladle dryers 

3 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas 

Combustion, July 1998 
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Faei~'· .. .. 

1',!~.; · Basi$' ' lrbcess ,, ., ~\i';;!i~f " " ;' ,:,; : . an .... oa~ts 
'Dl!ICID 

·.·.;. .l·, .. :·<~~~~ / ~-!~~'.·· ..... ;2
1,1\?:!; .. ··. . :: 

Sasol North Total PMw: 
America 11/29/10 

BACT- 87.30 MMBtu!hr 
No controls 0.01 -PSD charge Heater 

LA-0244 lb/MMBtu 

Sasol North Total PMw: 
America 11/29/10 

BACT- 21.00 MMBtu/hr 
No controls 0.01 -

PSD startup Heater 
LA-0244 lb/MMBtu 

Lake Charles 34.20 MMBtu!hr Total PMw: 
Cogeneration LLC 06/22/09 

BACT- Good design and 
Shift Reactor 0.007 -PSD proper operations 

LA-0231 Startup Heater lb/MMBtu 

Filterable Filterable Competitive Power 
1. 70 MMBtu/hr PMw: Ventures 11112/08 

BACT- 0.0070 No controls PSD Heater 0.0070 lb/MMBtu MD-0040 
lb/MMBtu (LAER) 

Mid-American Steel Ladle Preheater 0.0076 
and Wire Company BACT-

and refractory lb/MMBtu 
Combustion of 09/08/08 -PSD 

drying (total) 
natural gas 

OK-0128 

Thysenkrupp Steel 

and Stainless USA, 33.40 MMBtu/hr 
0.0076 BACT 

LLC 08117/07 Batch Annealing - No controls PSD lb/MMBtu 
Furnaces 

AL-0230 

Nucor Decatur, LLC 98.7 MMBtu!hr 
PM: 0.0076 BACT-

06/12/07 Galvanizing - No control 
AL-0231 PSD lb/MMBtu 

Furnace 

Good combustion 
Republic Engineered 

Ladle 
7.6 7.6 control with proper 

Products, Inc OH- 08/30/05 LAER 
Dryers/Preheaters 

lb/mmscf lb/mmscf natural gas burner 
0303 (filterable) (filterable) design, no add-on 

controls 

6Nucor Steel BACT- Combustion of 
01/19/01 Ladle Preheaters - - natural gas or 

IN-0090 PSD 
propane 

Arkansas Steel Natural gas 

Associates 01/05/01 
BACT-

Ladle Preheaters 
0.20 lblhr combustion/ Good -PSD (filterable) combustion 

AR-0044 
practices 
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As shown in the above table, no add-on controls are used for PM10/PM2.5 from the natural gas combustion 

equipment. 

Step 5 - Select BACT 

The RACT/BACTILAER Clearinghouse (RBLC) and review of other permits reveal that similar natural 

gas combustion devices use fuel specifications and good combustion practices for controlling PM 

emissions. No similar sized natural gas combustion devices were identified add-on PM controls as BACT. 

Thus, BACT is defmed as combustion of clean fuel and good combustion practices. For the natural gas 

combustion sources associated with the proposed Plant, combustion of natural gas and good combustion 

controls were the only control methods evaluated. Since the highest level of PM control as noted above will 

be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 

performed. 

BACT for the natural gas combustion devices is as follows: 

• Combustion of natural gas; and 

• Good operating practices. 

BACT Analysis for PMtoiPM2.s from Material Storage and Handling (AA-101, AA-

101a, AA-102, AA-102a, AA-103, AA-103a, AA-104, AA-301) 

Raw materials will be received by truck at the site. The primary materials to be handled and stored at the 

silicon production plant are as follows: 

• Coal; 

• Wood; 

• Limestone and 

• Quartz. 

Upon receipt the raw materials will be unloaded, conveyed and stored in outside piles. The raw materials 

will then be transferred via front end loaders to day bins in the submerged arc furnace building. 

Add on control devices such as a baghouse or wet suppression will minimize particulate emission rates 

from material storage and handling. A baghouse is an air pollution abatement device used to trap 

particulates by filtering gas streams through large fabric bags. Baghouses typically achieve PM control 

efficiencies of greater than 99%. 

Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The primary 

control mechanisms are those that prevent emissions through agglomerate formation by combining small 

dust particles with larger aggregate or with liquid droplets. The key factors that affect the degree of 

agglomeration and, hence, the performance of the system are the coverage of the material by the liquid and 

the ability of the liquid to wet small particles. There are two types of wet suppression systems: liquid 

sprays which use water or water/surfactant mixtures as the wetting agent and systems which supply foams 

as the wetting agent. Wet suppression systems typically achieve PM control efficiencies of 50-70%. 
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AA-101: Material Transfer to and from Coal Storage Pile 

Coal will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 
receiving, transferring, and handling of coal. 

Step 1- Identify Available PMtoiPM2.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 
pollution abatement device used to trap particulates by filtering gas streams through large fabric 
bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that 
affect the degree of agglomeration and, hence, the performance ofthe system are the coverage ofthe 
material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 
suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 
and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 
PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 
managing the operations/equipment that generates the fugitive PM emissions. Implementation of 
these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for coal 
transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, use 
of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as required). Refer 
to table below for a listing of recent BACT determinations for coal receiving and handling operations. 
Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 
evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 
fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to > 90% control efficiency - The use of wet suppression systems for this 
source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 
needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 
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The table below lists the proposed particulate BACT determination, along with the existing particulate 

BACT determinations, for coal receiving and handling and coal transferring. All data in the table is based 

on the U.S. EPA RACT/BACTILAER Clearinghouse (RBLC), and electronic versions of permits available 

at the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 

for coal handling operations at these facilities. 

Existing PMIPMtoiPM2.s BACT Limits - Material Transfer to and from Coal Storage Pile 
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East Kentucky 

Power 
Coal PM: 10% Wet suppression, dust 

Cooperative 4/9/10 BACT-PSD Stockpile and opacity 3- suppressant, lowering well and 

unloading minute compaction 

KY-0100 

PMw: 3-Sided windscreen barrier, 

Ohio River Clean reduced drop heights, use of 

Fuels, LLC 11120/08 BACT-PSD 
Coal storage 12.3 tpy rolling chemical stabilization dust 
piles 12-month suppressants and/or watering to 

OH-0317 period reduce any visible emissions 

Martin Marietta PMw: 

Magnesia 
Coal and Building enclosure and high 

Specialties 11113/08 BACT-PSD coke material 0.95 tpy rolling moisture content coal and coke 

handling 12-month >5% 

OH-0321 period 

Use ofbaghouse and water 

Homeland Energy Coal Filterable PMw: fogging. (Baghouse used to 
Solutions, LLC 08/28/07 BACT-PSD receiving and control storage bins and water 

IA-0089 handling 0.005 gr/dscf fogging used to eliminate PM in 

unloading area 

University of Coal pile Filterable PMw: 
Northern Iowa 5/3/07 BACT-PSD receiving and Dust suppressant 

IA-0086 reclaim 095% control 

Step 5 - Select BACT 

BACT for the Material Transfer to and from Coal Storage Pile (AA-101) is proposed as the 

following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 

heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 

emissions; 
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• Development of a fugitive dust control plan to minimize PM emissions; and 
• No emission limit is being proposed for this operation since there is no available test method to 

determine the PMIPMw!PM2.5 emission rate 
Material Transfer to and from- Wood Storage Pile (AA-102) 

Wood will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 
receiving, transferring, and handling of this material. Since these operations will have the potential to emit 
minor levels (due to the inherent moisture content of the wood to be handled and stored) of PMwiPM25 
emissions and will typically be in the form of a fugitive type release, typical PM control technologies are 
not appropriate for these types of operations. The types of control measures used for materials handling 
operations can be classified as best management practices and include inherent pollution control techniques 
(covered conveyors, partially enclosed conveyor drop points, minimization of pile drop discharge distance, 
etc.). 

Step 1- Identify Available PMtoiPM2.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 
pollution abatement device used to trap particulates by filtering gas streams through large fabric 
bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that 
affect the degree of agglomeration and, hence, the performance of the system are the coverage ofthe 
material by the liquid and the ability ofthe liquid to wet small particles. There are two types of wet 
suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 
and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 
PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 
managing the operations/equipment that generates the fugitive PM emissions. Implementation of 
these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for wood 
transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, use 
of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as required). Refer 
to table below for a listing of recent BACT determinations for wood receiving and handling operations. 

Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 
evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 
fugitive in nature and thus cannot be effectively captured and controlled. 
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• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The table below lists the proposed particulate BACT determination, along with the existing particulate 

BACT determinations, for wood pile receiving, handling, and transferring. All data in the table is based on 

the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC), and electronic versions of permits available at 

the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 

for wood handling operations at these facilities. 

Existing PMIPMIOIPM2.s BACT Limits- Wood Storage and Handling 
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Sourrce 

Biomass 

material 

handling and 

preparation 

Biomass 

storage and 

handling 

PM1411.PM~ 

BACT. 
Liulit 

5% opacity 

To minimize fugitive, PM10 and PMz.s, 

biomass conveyors shall be enclosed. 

Where required to meet the 5 % opacity 

requirement, the permittee shall install 

dust collectors on the conveyor transfer 

and drop points. The dust collectors shall 

be designed to obtain an outlet PM 

loading of0.005 grains per dry standard 

cubic foot (gr/dscf). 

Additional practices: Enclosing material 

drop points, transfer points, shredders and 

screens wherever practical; Contouring 

storage piles to minimize wind erosion; 

Utilizing water sprays on storage piles as 

needed; 

Partial enclosures for the conveyors; 

Partial enclosures for the transfer points 



AP-42 

Calculation: 

l.O tpy 

fugitive 

Ohio River Clean PMIO 3-sided windscreen barrier, reduced drop Biomass 
Fuels, LLC 11/20/0 BACT- heights, use of chemical stabilization dust Storage 

8 PSD 
Piles 

suppressants and/or watering to reduce 
OH-0317 No visible any visible emissions 

emissions 
except for 
13-min in 

any 60-min 

period 

Weyerhauser Co. 
Filterable 

05/24/0 BACT- Chip PMIO Covered conveyors 
LA-0201 6 PSD Handling 

0.0001 lb/T 

Filterable 

Wood PMIO: Good work practice standards and partial 
Kingsford Receipt 0.0020 lb/T enclosure of truck dump area 
Manufacturing 09/0910 BACT- wood 
Company 5 PSD Filterable 
MS-0081 Wood PMIO: 

Storage 
Good work practice standards 

0.0065lb/T 

wood 

The above table presents BACT limits for PM10/PMz.s emissions from wood/biomass material handling 
operations. The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations 
established for other material handling operations at other types of facilities. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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Globe Metallurgical 

Inc 

Niagara Falls, NY 

Permit#: 9-2911-

00078/00009 

Date: 11/26/10 

Globe Metallurgical 

Selma, AL 

104-0001 

Date: 9/10110 

West Virginia Alloy, 

Inc. 

Alloy, West Virgina 

R30-0 1900001-2006 

Date: 01/18/06 
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Raw Material Handling - Raw Material Transfer and 

Storage operations begin with the receipt of raw 

materials via truck or rail. Coal, coke, charcoal, gravel, 

woodchips, and turnings are unloaded via crane to piles 

or directly to a below grade conveyor or pit. Coal is 

transferred to the pit, from which it is conveyed up to 

enclosed raw material storage bins or unloaded to 

outdoor storage piles. Gravel is unloaded to piles, 

transported by crane to a conveyor, screened, and 

conveyed up to enclosed storage bins. Wood chips are 

dumped from a trailer to the pit and transported up to 

enclosed storage bins. From indoor bins, the raw 

materials are weighed and dropped to a skip bucket from 

which they are transferred to the top of the furnace. 

No limit 

Process 

weight rate 

limitation 

Product Handling - Raw material receiving, transfer and 20% opacity 

~~ in~~ 

Raw material storage piles 

minute 

average in 

any60 

minute 

period 

No limit 

Enclosed 

storage bins 

No add-on 

controls 

None 



Globe Metallurgical 
Inc 

Waterford, OH 

ID: 06-84-00-0105 

Date: 10/24/01 

Step 5 -Select BACT 

Raw material unloading and handling 

Raw Material and Waste Storage Piles- Load in or load 
out, wind erosion 

20% opacity 
as a 3-
minute 

average 

No visible 

particulate 

emissions 
except for 
13 minutes 

during any 
60-minute 

period 

BACT for the wood material handling operations (AA-102) is proposed as the following: 

Reasonable 

available 
control 

measures 
that are 

sufficient to 
minimize of 

eliminate 
visible 

emissions of 
fugitive dust 

Reasonable 

available 

control 

measures 

that are 
sufficient to 
minimize of 

eliminate 

visible 
emissions of 

fugitive dust 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 
heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 
emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for this operation since there is no available test method to 
determine the PMIPMw/PM2.s emission rate 

Material Transfer to and ftom Quartz/Limestone Storage Piles (AA-103. AA-104) 

Quartz and limestone will be delivered to the site either by truck. Fugitive emissions of PM will be 
generated during the receiving, transferring, and handling of these materials. Since these operations will 
have the potential to emit PMw/PM2.s emissions and will typically be in the form of a fugitive type release, 
typical PM control technologies are not appropriate for these types of operations. The types of control 
measures used for materials handling operations can be classified as best management practices and include 
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inherent pollution control techniques (covered conveyors, partially enclosed conveyor drop points, 

minimization of pile drop discharge distance, etc.). 

Step 1 -Identify Available PMtoiPM2.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of the 

material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 

suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 

and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 

PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

Review of the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC) did not identify quartz handling and 

storage operations. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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Raw Material Handling - Raw Material 
Transfer and Storage operations begin with the 
receipt of raw materials via truck or rail. Coal, 
coke, charcoal, gravel, woodchips, and turnings 
are unloaded via crane to piles or directly to a 

Globe Metallurgical below grade conveyor or pit. Coal is transferred 
Inc to the pit, from which it is conveyed up to 

enclosed raw material storage bins or unloaded Niagara Falls, NY 

Permit#: 9-2911-
00078/00009 

to outdoor storage piles. Gravel is unloaded to No limit 
Enclosed 

storage bins 

Date: 11126/10 

Globe Metallurgical 

Selma, AL 

104-0001 

Date: 9/10/10 

West Virginia Alloy, 
Inc. 

piles, transported by crane to a conveyor, 
screened, and conveyed up to enclosed storage 
bins. Wood chips are dumped from a trailer to 
the pit and transported up to enclosed storage 
bins. From indoor bins, the raw materials are 
weighed and dropped to a skip bucket from 
which they are transferred to the top of the 
furnace. 

Product Handling - Raw material receiving, 
transfer and storage 

Alloy, West Virgina Raw material storage piles 

R30-0 1900001-2006 

Date: 01/18/06 
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Process 

weight rate 

limitation 

20% opacity No add-on 
in one 6- controls 
minute 

average in 
any60 

minute 

period 

No limit None 



Globe Metallurgical 

Inc 

Waterford, OH 

ID: 06-84-00-0105 

Date: 10/24/01 

Raw material unloading and handling 

Raw Material and Waste Storage Piles - Load 

in or load out, wind erosion 

Reasonable 

available 

control 

20% opacity measures that 

as a 3-

minute 

average 

No visible 

particulate 

emissions 

except for 

13 minutes 

during any 

60-minute 

period 

are sufficient 

to minimize of 

eliminate 

visible 

emissions of 

fugitive dust 

Reasonable 

available 

control 

measures that 

are sufficient 

to minimize of 

eliminate 

visible 

emissions of 

fugitive dust 

The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations established for 

other material handling operations at other types of facilities. 

Step 5 -Select BACT 

BACT for the quartz and limestone storage pile handling operations (AA-103, AA-104) is proposed 

as the following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 

heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 

emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for these operations since there is no available test method to 

determine the PMIPMw/PM2.s emission rate. 

Material Handling (Coal. Wood, Quartz) Baghouse (AA-lOla. AA-102a. AA-103a) and Product Handling 

Area Baghouse (AA-301 andAA-403) 

Material from the storage piles will be conveyed via front end loaders to enclosed day bins. From the day 

bins, the raw materials will be weighed and dropped to a skip bucket from which they will be transferred to 

the top of one (1) of four ( 4) semi-enclosed submerged arc furnaces for processing. 
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Step 1 -Identify Available PMtoiPM2.s Control Technologies 

Since these operations will have the potential to emit PMw/PM2.s emissions and will typically be in the 
form of point source release, these emission can be controlled using the particulate matter controls 
described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PMtoiPM2.s Control Alternatives 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PMw/PM2.s emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 
attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 
efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 
applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 
electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 
difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 
infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of the cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 
is on the order of four times that of a single stack. 
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(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 

are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 

through the fabric filters, and then push the air up through a central stack. 

Step 3- Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones - 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from material 

handling operations due to their effectiveness. Scrubbers and cyclones are not considered as effective as 

fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 

BACT for the raw material and product handling operations (AA-101a, AA-102a, AA-103a, AA-301, 

AA-403) is proposed as the following: 

• Baghouse for PM control; and 

• A PMw/PM2.slimitation of0.003 gr/dscf. 

It should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.0015 gr/dscfto minimize 

the potential impact on PMw/PM2.s air quality. This emission rate does not constitute BACT. 

BACT Analysis for PM101PM2.s Emissions from Silica Fume Silos (AA-404) 

Silica fumes collected in the SAF baghouses will be pneumatically transferred to the silica fume silos. In 

the silos, the silica fumes will be densified to about 45 lbs/cu.ft., prior to dispatch to cement and refractory 

manufacturers that can use this dust in their other operations (i.e., cement and refractory). 

Step 1- Identify Available PM10IPM2.s Control Technologies 

Since these operations will have the potential to emit PMw/PM2.5 emissions and will typically be in the 

form of point source release, these emission can be controlled using the particulate matter controls 

described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PMto/PM2.s Control Alternatives 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing PM10/PM2.s emissions from the SAF operations. The previously listed information resources were 

consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 

attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 

efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 

applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 

electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 

difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 

infeasible for controlling particulate emissions from the SAF. 
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(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom ofthe cyclone, where they are collected in a hopper. Within the lower segment of the cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 
is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 
are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 
through the fabric filters, and then push the air up through a central stack. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones - 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from these 
operations. Scrubbers and cyclones are not considered as effective as fabric filters or baghouses for 
controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 
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BACT for the silica fume silos (AA-404) is proposed as the following: 

• Bin vent filter for PM control; and 

• A PMw/PM2.slimitation of0.01 gr/dsc£ 

BACT Analysis for PMtoiPM2.s Emissions from Emergency Equipment (AA-501) 

The emergency equipment includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP): 0.001 tpy PMw!PM2.5. 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control PMw/PM2.s that 

is emitted from emergency generators. See below table for summary of PM BACT determinations from the 

RBLC database. 

Step 2 - Technical Feasibility of PMtoiPMz.s Control Alternatives 

The emergency diesel fired generator associated with the proposed project will be used primarily for 

emergency situations, if any. However, to maintain the integrity of the equipment, the generator will be 

operated for 100 hours per year or less. The projected annual PMw/PM2.s emissions rate is 0.001 tpy. 

Based on a review of similar emission sources, these emission sources typically do not have any add-on 

controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of PMw/PM2.s emissions from operation of the emergency fuel 

combustion devices is the use of fuel specifications that employ clean burning fuels, implementation of 

good combustion practices and use of combustion controls inherent to the design of the individual 

combustion devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control PM10/PM2.s emissions from the emergency 

equipment, economic, energy and environmental impact analyses were not performed, nor are required by 

USEPA's Top-Down approach. 

The following table lists the existing PMwiPM2.s BACT determinations for diesel fired emergency 

equipment. All data in the table is based on the information obtained from the U.S. EPA 

RACT/BACTILAER Clearinghouse (RBLC), and electronic versions of permits available at the websites of 

other permitting agencies. 
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Date · .•... , 
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Emergency ULSD 

Generators (two 

2,682 HP) 

Total PM: 

0.2 g/KW-H 

No controls 

The emergency generators 

shall comply with the 

emission limit and 

demonstrate compliance in 

accordance with the 
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procedures given in NSPS 40 
CFR 60, Subpart 1111. 

No controls 

The fire pumps shall comply 
Emergency ULSD Total PM: with the emission limit and 
Fire Pump (One 600 demonstrate compliance in 
HP) 0.15-g/HP-hr 

accordance with the 
procedures given in NSPS 40 
CFR 60, Subpart 1111. 

Idaho Power 
PM: Company 6/25/10 

750 KW Emergency Tier 2 Engine, Good 
Diesel Generator 0.2 g!KW-H -H combustion practices 

ID-0018 

Total PM: 
Engine design and operation, 

2000KW 
0.2 g!KW-H 15 ppm sulfur fuel 

Consumers Energy 
12/29/09 Emergency ULSD (MI-0389 

Generator 
Total PM10: Operational Limits: I hr/day, 

0.0573 g!KW-H 
500 hrs/yr for PM2.s NAAQS 

2000KW Total PM: 
Emergency None 
generators 0.2 g!KW-H 

The fire pump engine is an 
Verenium Emergency Stationary 

12110/09 Compression Ignition (FL-0318) 
Emergency ULSD Total PM: Internal Combustion Engine 
Fired Pump 0.15-g/HP-hr (Stationary ICE) and shall 

comply with applicable 
provisions of 40 CFR 60, 
Subpart IIII 

Lake Charles Emergency Diesel Total PM10 Cogeneration, LLC 06/22/09 Power Generator 
Comply with 40 CFR 60 

Engines (1341 HP) 0.06lb/h Subpart 1111 
(LA-0231) 

Good combustion practices, 
Southeast Idaho 2 MW Emergency Comply with EPA certified per NSPS 1111, 
Energy, LLC 2110/09 Generator NSPS IIII ULSD fuel, limited to 100 

(ID-0017) hours of operation per year 

500 KW emergency Comply with Good combustion practices, 
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Associated Electric 

Cooperative Inc 1/23/09 

(OK-0129) 

generator 

2200 HP low sulfur 

diesel emergency 

generator 

267 HP low sulfur 

diesel emergency fir 

pump 

NSPS 1111 

Total PM10: 

0.2 g/KW-H 

Total PM10: 

0.4 GIHP-H 

EPA certified per NSPS 1111, 

ULSD fuel, limited to 100 

hours of operation per year 

None 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS IIII and good 

combustion/operating practices. 

Step 5- Select BACT for PM10IPM2.5 from Emergency Equipment 

BACT is proposed as compliance with NSPS 1111 and good combustion/operating practices. 

B BACT analysis for PM10/PMz.s Emissions from Wood Chipper (AA-102b) 

The portable electric wood chipper will be used for as needed wood grinding/chipping and will be limited 

to 2080 hours per year of operation. Fugitive particulate emissions can occur from operation of the wood 

chipper (AA-102b). The wood chipper operation design will include an enclosure that will minimize 

fugitive dust emissions. 

Step 1 - Identify Control Options 

Due to the limited hours of operation and the fugitive nature of the operation, there are no control options 

that are technically feasible to control PM10IPMz.s that is emitted from wood chippers. 

Step 2 - Technical Feasibility of PMtoiPM2.s Control Alternatives 

No wood chippers were identified in the RBLC database. Based on a review of similar emission sources, 

these emission sources typically do not have any add-on controls and should be operated per 

manufacturer's specifications. 

Step 3 - Rank the Remaining Control Technologies 

The only remaining technically feasible method for control of particulate emissions resulting from 

operation of the wood chipper is an enclosure that will minimize fugitive dust emissions and limited hours 

of operation. The combination of these control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 
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Since there are no other feasible technologies available that could achieve the same level of PM control as 
that being proposed for the wood chipper, equipment, economic, energy, and environmental impact 
analyses were not performed, nor are required by USEPA's Top-Down approach. 

Step 5- Select BACT 

The following has been proposed as BACT for controlling PM emissions from the wood chipper: 

• Operation of the wood chipper with an enclosure or similar that will minimize fugitive dust 
emissions; 

• Limited hours of operation for the wood chipper; and 

• No emission limit is being proposed for this operation since there are no available test 
methods to determine the PMIPMJOIPM2.s emission rate. 

C BACT analysis for PM10/PM2.s Emissions from Bulldozer Storage Pile Processing (AA-105) 

Bulldozers will be used to groom and maintain the storage piles. The emissions from these operations are 
fugitive in nature. 

Step 1 - Identify Control Options 

Due to the fugitive nature of the operation, there are no add-on control options that are technically feasible 
to control PM10/PM2.s that is emitted from bulldozing the storage piles. Review of the RBLC database and 
other silicon plant permits did not identify similar operations. 

Step 2 - Technical Feasibility of PMtoiPM2.s Control Alternatives 

Based on the nature of the operation, the only viable controls are the use of best management practices (i.e., 
dust minimization techniques including as needed water spray application and wind screens). 

Step 3 - Rank the Remaining Control Technologies 

The only remaining technically feasible method for control of particulate emissions resulting from 
bulldozing operations on the storage piles is the use of best management practices (i.e., dust minimization 
techniques including as needed water spray application and wind screens). The combination of these 
control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 

Since there are no other feasible technologies available that could achieve the same level of PM control as 
that being proposed for the storage pile processing operations, equipment, economic, energy, and 
environmental impact analyses were not performed, nor are required by USEPA's Top-Down approach. 

Step 5 - Select BACT 

The following has been proposed as BACT for controlling PM emissions from the storage pile processing 
(AA-105): 

The proposed BACT for storage pile processing (bulldozing) associated with this project is: 
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• The development of a dust control plan including the use of measures designed to eliminate dust 

such as application of wet suppressants, watering, wind screens and speed reduction, as required; and 

• No emission limit is being proposed for this operation since there are no available test methods to 

determine the PMIPMwiPM2s emission rate. 

BACT Analysis for PMtoiPM2.s Emissions from Storage Pile Wind Erosion (AA-106) 

PM emissions may be generated by wind erosion from the storage piles. Because the material stored will be 

fairly heavy and will not consist of a fine dust-like material, potential emissions should be minimal. 

Step 1- Identification of Available PMIPM101PM2.s Controls 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance ofthe system are the coverage ofthe 

material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 

suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 

and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 

PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible PMIPMtoiPM2.s Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis and the implementation of a fugitive dust control plan. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The following table lists existing particulate BACT determinations, for material storage pile operations. 

All data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 
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Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 
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Fugitive PM- 0.43 
ton/yr 

Nucor Steel BACT- Scrap steel 
Fugitive PMw- 0.22 

12/23/10 ton/yr Minimize drop height OH-0341 PSD storage piles 
Fugitive PM25- 0.06 
ton/yr 

BACT is selected to be 

Coal Storage 
implementation of wet 

Pile 
Total PM- 3.99 ton/yr suppression of dust generating 

sources by water sprays at each 
storage pile site 

Slag BACT is selected to be wet 
processing Total PM- 1.19 ton/yr suppression of dust generating 
storage piles sources by water sprays 

Consolidat 
ed BACT is selected to be 

Environme Iron Ore 
Filterable PM- 13.88 

implementation of wet 

ntal BACT-
Pellet storage 

ton/yr 
suppression of dust generating 

Manageme 
5/24/10 

PSD 
piles sources by water sprays at each 

nt-Nucor storage pile site 

Steel BACT is selected to be 
LA-0239 

Flux storage Filterable PM- 2.18 
implementation of wet 

piles ton/yr 
suppression of dust generating 
sources by water sprays at each 
storage pile site 

BACT is selected to be 
Granulated 

Filterable PM- 2.18 
implementation of wet 

slag storage 
ton/yr 

suppression of dust generating 
piles sources by water sprays at each 

storage pile site 
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The control method is source 

control, either through 

Osceola minimizing drop height or wet 

Steel 
3115110 

BACT- Slag storage 
No Emission limit 

suppression of the material. In 

Company, PSD piles addition, roadways and 

Georgia stockpiles of slag to be 

processed will also be treated by 

wet suppression 

3-sided windscreen barrier, 

Coal Storage Fugitive PM - 12.3 tpy 
reduced drop heights, use of 

Piles PMw 
chemical stabilization dust 

suppressants and/or watering to 

reduce any visible emissions 

Ohio River 
3-sided windscreen barrier, 

Clean BACT- Biomass Fugitive PM - 2. 7 tpy 
reduced drop heights, use of 

11/20/08 chemical stabilization dust 
Fuels, LLC PSD Storage Piles PMw 

OH-0317 
suppressants and/or watering to 

reduce any visible emissions 

Use of water trucks or frre hoses 

Slag storage 
Fugitive PM to maintain high moisture 

piles 
1.6 ton/yr from wind content. Water applied for load 

ll. 7 ton/yr load out out. Minimize free fall distances. 

Haul trucks covered. 

Onacity limits: 

Stockpiling of slag 

adjacent to the grizzly 

feeder= 3% 
Nucor 

Wind erosion of 
Steel, 6/1/12 

BACT-
Slag Storage Fugitive Dust Control Plan 

PSD stockpiles = 3% 
Indiana 

Continuous stacking of 

processed slag to 

stockpiles = 3% 

Step 5 -Select BACT 

Proposed BACT for Material Storage Pile Operations (AA-106): 
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• Implementation of a fugitive dust control plan. Visible emissions from the storage piles shall be 
controlled by the application of water, other dust suppressants or the use of wind screens, as 
needed. 

• No emission limit is being proposed for these operations since there is no available test method to 
determine the PMIPMw!PMz5 emission rate. 

BACT Analysis for PMtoiPM2.s Emissions from Paved and Unpaved Roads 

Fugitive particulate emissions can occur from paved and unpaved surfaces. 

Step 1: Identify all control technologies 

The RACT/BACTILAER (RBLC) Clearinghouse and review of other permits reveal that the PM control 
for paved and unpaved roads includes the use dust suppressants, roadway sweeping, covering of transport 
vehicles, and speed limits. 

Add-on Control Technology: 

Watering and the use of chemical wetting agents are the principal means for control of emissions from 
materials handling operations involving transfer of bulk minerals in aggregate form. Dust control can be 
achieved by: (a) source extent reduction (e.g., mass transfer reduction), (b) source improvement related to 
work practices and transfer equipment such as load in and load out operations (e.g., drop height reduction, 
wind sheltering, moisture retention), and (c) surface treatment (e.g., wet suppression). 

In most cases, good work practices provide substantial opportunities for emission reduction without the 
need for investment in a control application program. In particular, spillage of material caused by pile lead
out and maintenance equipment can add a large source component associated with traffic entrained dust. 
The traffic dust component may easily dominate over emissions from transfer of material and wind erosion. 
The prevention of spillage and subsequent spreading of material by vehicles traversing the area is essential 
to cost-effective emission control. If spillage cannot be prevented because of the need for intense use of 
mobile equipment in the storage pile area, then regular cleanup should be employed as a necessary 
mitigative measure. 

Fugitive emissions from paved roadways can also be controlled by wet suppression systems. These 
systems use liquid sprays or foam to suppress the formation of airborne dust. The primary control 
mechanisms are those that prevent emissions through agglomerate formation by combining small dust 
particles with larger aggregate or with liquid droplets. The key factors that affect the degree of 
agglomeration and, hence, the performance of the system are the coverage of the material by the liquid and 
the ability of the liquid to wet small particles. There are two types of wet suppression systems-liquid 
sprays which use water or water/surfactant mixtures as the wetting agent and systems which supply foams 
as the wetting agent. The wetting agent can be water or a combination of water and a chemical surfactant. 
This surfactant, or surface active agent, reduces the surface tension of the water. As a result, the quantity of 
liquid needed to achieve good control is reduced. 

Step 2: Eliminate Technically Infeasible Options 
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The PM control options noted above are feasible control alternatives. Therefore, there is no elimination of 

technically infeasible fugitive PM control alternatives. There are no other known control alternatives (per 

review of the BACTILAER clearinghouse) that have been utilized on roads. 

Step 3: Rank Remaining Technically Feasible Control Options 

Development of a fugitive dust control plan which includes removal of deposits on roadways, speed 

limitation on vehicle traffic and wet suppression techniques as needed will be employed as BACT for 

paved and unpaved roads. 

Step 4: Evaluate the Most Effective Controls and Document the Results 

The following table lists the proposed particulate BACT determination along with the existing particulate 

BACT determinations for the paved and unpaved roads. All data in the table is based on the information 

obtained from the U.S. EPA RACT/BACTILAER Clearinghouse (RBLC), and electronic versions of 

permits available at the websites of other permitting agencies. 

Step 5- Select BACT 

A review ofUSEPA's RACT/BACT/LAER Clearinghouse identified the following with respect to paved 

roads: 

" ···.· PM i 

. · i:.J.il4t!/· i'~ ··-; 
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.... Add~·~~~~~" ' ....... ... ;.Basis Proeess BACT 
.. Da.,:: : ~ ~>> "i ' ::: > ': > :i 

.. 

utero . li . lJiQJit : ....... 

Paved and 
Employ best available control 

unpaved Fugitive 
V&M Star BACT- PMlO: measures: watering, sweeping, 

1127/11 roadways 
OH-0344 PSD 

and parking 
chemical stabilization, or suppressants 

7.7 tpy applied at sufficient frequencies 
areas 

Best available control measures to 

·· . 

Nucor Steel 
Fugitive include watering, resurfacing, chemical 

BACT-
12/23/10 Roadways PM10: stabilization, and/or speed reduction at 

OH-0341 PSD 
sufficient frequency to ensure 5.93 tpy 
compliance 
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Total Main roadway shall be paved where Flopam, Inc. 
06/14/10 

BACT- Roadway PM10: practical. Precautions shall be taken to 
LA-0240 PSD Fugitives 

prevent dust from becoming airborne 0.04lblhr 

BACT for road dust is to pave 

roadways where practicable including 
areas where the extra heavy vehicles 

Consolidated (greater than 50 tons in weight) will not 
Environmental Unpaved 18.69 cause damage to paving. Unpaved 
Management, BACT- Road lblhr roads shall utilize water spray or dust 05/24/10 
Inc PSD Fugitive 

suppression chemicals to reduce 
Dust 81.85 tpy 

LA-0239 emissions. Additionally, reduced speed 
limits of less than or equal to 15 mph 
will be enforced on all unpaved 

roadways 

Filterable 

PMw: 

V&M Star BACT-
Roadways 12.4 tpy Control measures sufficient to 

04/10/09 
PSD 

and parking using AP- minimize or eliminate emissions OH-0328 areas 42 

emission 

factors 

Best available control measures to 
Rumke Paved Filterable minimize or prevent emissions, 
Sanitary BACT- roadways PMw: including water flushing and sweeping 
Landfill 12/23/08 

PSD and parking of paved roads/parking areas; and 

OH-0330 areas 15.1 tpy applying water or other dust 

suppressant to unpaved roads .. 

Southwest 

Electric Power BACT- PM: 
Company 11105/08 Roads Watering/dust suppression chemicals 

PSD 1.1 lblhr 
AR-0094 

New Steel Paved PM: 

International, BACT- roadways 
Control measures include application of 

05/06/08 153.4 tpy wet suppressants, watering, speed Inc. PSD and parking fugitive reduction and vacuuming or sweeping 
OH-0315 areas dust 
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Based on information presented reviewed for this BACT analysis, the PM10/PMz.s control measures 

presented above focus solely on measures designed to eliminate dust such as application of wet 

suppressants, watering, speed reduction and vacuuming or sweeping. No other applicable PM10/PMz.s 

control measures were identified in this review. 

BACT for paved and unpaved roads associated with this project is proposed as: 

• The development of a dust control plan including the use of measures designed to eliminate dust 

such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as 

required; and 
• No emission limit is being proposed for emissions from paved and unpaved roads since there are no 

available test methods to determine the PMIPMwiPMz.s emission rate. 
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Best Available Control Technology (BACT) Analysis- Emissions ofNOx 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 
available for control of NOx emissions. Because of the importance of controlling these emissions, MS 
Silicon evaluated technologies that have been demonstrated on similar processes so that emissions ofNOx 
will be controlled to the levels specified. 

Nitrogen oxides formation occurs by three fundamentally different mechanisms. The principal mechanism 
ofNOx formation in natural gas combustion is thermal NOx. The thermal NOx mechanism occurs through 
the thermal dissociation and subsequent reaction of nitrogen (N2) and oxygen (02) molecules in the 
combustion air. Most NOx formed through the thermal NOx mechanism occurs in the high temperature 
flame zone near the burners. The formation of thermal NOx is affected by three furnace-zone factors: (1) 
oxygen concentration, (2) peak temperature, and (3) time of exposure at peak temperature. As these three 
factors increase, NOx emission levels increase. The emission trends due to changes in these factors are 
fairly consistent for all types of natural gas-fired boilers and furnaces. Emission levels vary considerably 
with the type and size of combustor and with operating conditions (e.g., combustion air temperature, 
volumetric heat release rate, load, and excess oxygen level). The second mechanism of NOx formation, 
called prompt NOx, occurs through early reactions of nitrogen molecules in the combustion air and 
hydrocarbon radicals from the fuel. Prompt NOx reactions occur within the flame and are usually negligible 
when compared to the amount ofNOx formed through the thermal NOx mechanism. However, prompt NOx 
levels may become significant with ultra-low-NOx burners. The third mechanism ofNOx formation, called 
fuel NOx, stems from the evolution and reaction of fuel-bound nitrogen compounds with oxygen. Due to 
the characteristically low fuel nitrogen content of natural gas, NOx formation through the fuel NOx 
mechanism is insignificant. 4 

NOx Emission Sources Subject to Control Technology Evaluation 

The NOx emission sources associated with the proposed plant that are included in this NOx BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs); 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated NOx emission rates for the sources identified above, please refer to the 
following table: 

NOx Emission Rates for Sources Evaluated for BACT 

~BMii~Rafe 
:(-~y~) . 

4 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas 
Combustion, July 1998 
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Semi-Enclosed Submerged Arc Furnace 

(SAFs) 

Natural Gas Combustion Equipment 

• Ladle preheaters 

Emergency Equipment: 

• Emergency Generators 

·. 

Total 

1892.2 

14.0 

0.02 

1906.2 

BACT Analysis for NOx Emissions from Submerged Arc Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

NOx emissions from plant operations: 

1. On-line USEP A Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The following control technologies were identified and evaluated to control NOx emissions from the semi

enclosed submerged arc furnace (SAF): 

(a) Combustion Controls; 

(b) Selective Catalytic Reduction (SCR); 

(c) Non-Selective Catalytic Reduction (NSCR); 

(d) SCONOx Catalytic Oxidation/ Absorption; and 

(e) Shell DeNOx System (modified SCR); 

(1) Selective Non-Catalytic Reduction (SNCR) options

(2) Exxon's Thermal DeNOx ® 

(3) Nalco Fuel Tech's NOxOUT® 

(4) Low Temperature Oxidation (LTO). 

Step 2 -Eliminate Technically Infeasible Control Options 
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The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing NOx emissions from the SAF. The previously listed information resources were consulted to 
determine the extent of applicability of each identified control alternative. 

(a) Combustion Controls- There is an entire group of combustion controls for NOx reduction from various 
combustion units as follows: 

1. Low Excess Air (LEA) - This control option is typically used in conjunction with some of the 
other options. The use of this option will result in the generation of additional CO emissions, 
which is another pollutant under review in this BACT analysis. In addition, LEA is not very 
effective for implementation in electric arc furnaces that do not operate with combustion air 
feeds, since the combustion option is considered technically infeasible for this application and 
will not be considered any further in this BACT analysis. 

2. Oxyfuel Burner- The SAF system does not employ natural gas-fired oxyfuel burners, thus, this 
option will be excluded for further consideration in this BACT analysis. 

3. Overfrre Air (OFA)- This control option is geared primarily for fuel NOx reduction, which is 
not the major NOx formation mechanism from SAFs. Further, this option is associated with 
potential operational problems due to low primary air, creating incomplete combustion 
conditions. Such conditions can result in inefficient processing and unacceptable increases in 
tap-to-tap times. Thus, this option is considered technically infeasible for this application and 
will not be considered any further in this BACT analysis. 

4. Burners Out Of Service (BOOS) - BOOS and Load Reduction (or Deration) options -
incorporate a reduction in furnace load, thereby, potentially reducing NOx formation. This 
reduction must be balanced, however, against a longer period ofNOx generation resulting from 
the furnace's inability to efficiently melt material. Furthermore, both BOOS and Load 
Reduction are fundamentally inconsistent with the design criterion for the furnace, which is to 
increase furnace loadings to achieve enhanced production. Therefore, these control options are 
not technically feasible for this particular application and will not be considered any further in 
this BACT analysis. 

5. Reduced Combustion Air Temperature - This control option inhibits thermal NOx production. 
However, the option is limited to equipment with combustion air preheaters which are not 
applicable to the silicon production operations. Thus, this option is considered technically 
infeasible for this application and will not be considered any further in this BACT analysis. 

6. Flue Gas Recirculation (FGR) - FGR option involves recycling a portion of the cooled exit flue 
gas back into the primary combustion zone. Typically, FGR is useful in reducing thermal NOx 
formation by lowering the oxygen concentration in the combustion zone. The primary limitation 
ofFGR is that it alters the distribution of heat (resulting in cold spots) and lowers the efficiency 
of the furnace. Since it may be necessary to add additional burners (hence, increasing emissions 
of other pollutants) to the SAF to reduce the formation of cold spots, FGR technology to reduce 
SAF NOx emissions is not considered feasible. Since the SAF does not operate on burner 
combustion, but relies upon the electric arc and chemical energy for oxidation, neither pathway 
is amenable to FGR application. Thus, this option is considered technically infeasible for this 
application and will not be considered any further in this BACT analysis. 
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(b) Selective Catalytic Reduction (SCR) -- In this process, ammonia (NH3), usually diluted with air or 

steam, is injected through a grid system into the exhaust gas stream upstream of a catalyst bed. On the 

catalyst surface the NH3 reacts with NOx to form molecular nitrogen and water. The basic reactions are as 

follows: 

4NH3 + 4NO + Oz ---+ 4Nz + 6Hz0 (i) 

8NH3 + 6NOz---+ 7Nz + 12Hz0 (ii) 

The reactions take place on the surface of the catalyst. Usually, a fixed bed catalytic reactor is used for SCR 

systems. The function of the catalyst is to effectively lower the technology include the catalyst reactor 

design, optimum operating temperature, sulfur content of the charge, catalyst deactivation due to aging, 

ammonia slip emissions and design of the ammonia injection system. 

Depending on system design, NOx removal of 80 - 90 percent may be achievable under optimum conditions 

(refer, USEPA "ACT Document- NOx Emissions from Iron and Silicon productions", Sept., 1994). The 

reaction of NH3 and NOx is favored by the presence of excess oxygen. Another variable affecting NOx 

reduction is exhaust gas temperature. The greatest NOx reduction occurs within a reaction window at 

catalyst bed temperatures between 600 °F- 750 °F for conventional (vanadium or titanium-based) catalyst 

types, and 470 °F- 510 °F for platinum-based catalysts. Performance for a given catalyst depends largely 

on the temperature of the exhaust gas stream being treated. A given catalyst exhibits optimum performance 

when the temperature of the exhaust gas stream is at the midpoint of the reaction temperature window for 

applications where exhaust gas oxygen concentrations are greater than 1 percent. Below the optimum 

temperature range, the catalyst activity is greatly reduced, potentially allowing unreacted ammonia 

(referred to as "ammonia slip") to be emitted directly to the atmosphere. 

The SCR system may also be subject to catalyst deactivation over time. Catalyst deactivation occurs 

through two primary mechanisms - physical deactivation and chemical poisoning. Physical deactivation is 

generally the result of either continual exposure to thermal cycling or masking of the catalyst due to 

entrainment of particulates or internal contaminants. Catalytic poisoning is caused by the irreversible 

reaction of the catalyst with a contaminant in the gas stream. Catalyst suppliers typically guarantee a 3-year 

catalyst lifetime for a sustainable emission limit. 

In order for an SCR system to effectively reduce NOx emissions, the exhaust gas stream should have 

relatively stable gas flow rates, NOx concentrations, and temperature. In addition, certain elements such as 

iron, nickel, chrome, and zinc can react with platinum catalysts to form compounds or alloys which are not 

catalytically active. These reactions are termed "catalytic poisoning", and can result in premature 

replacement of the catalyst. An SAF flue gas may contain a number of these catalytic poisons. In addition, 

any solid material in the gas stream can form deposits and result in fouling or masking of the catalytic 

surface. Fouling occurs when solids obstruct the cell openings within the catalyst. Masking occurs when a 

film forms on the surface of catalyst over time. The film prevents contact between the catalytic surface and 

the flue gas. Both of these conditions can result in frequent cleaning and/or replacement requirements. Due 

to the above effective technical applicability constraints, SCR technology has never been applied to silicon 

production operations, and will be eliminated for further evaluation in this BACT analysis. 

(c) Non-Selective Catalytic Reduction (NSCR) - The NSCR system is a post-combustion add-on exhaust 

gas treatment system. It is often referred to as a "three-way conversion" catalyst since it reduces NOx, 

unburned hydrocarbons (UBH), and CO simultaneously. In order to operate properly, the combustion 

process must be stoichiometric or near stoichiometric which is not maintained in an SAF and varies widely 

under regular operation. Under stoichiometric conditions, in the presence of the catalyst, NOx is reduced by 
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CO, resulting in nitrogen and carbon dioxide. Currently, NSCR systems are limited to rich-bum IC engines 
with fuel rich ignition system applications. In view of the above limitations, the NSCR option is considered 
technically infeasible for this application and will not be considered any further in this BACT analysis. 

(d) SCONOx-Catalytic Oxidation/Absorption-- This is a catalytic oxidation/absorption technology that has 
been applied for reductions of NOx, CO and VOC from an assortment of combustion applications that 
mostly include - small turbines, boilers and lean-bum engines. However, this technology has never been 
applied to silicon production operations. 

An effective SCONOx application to a SAF has the following reservations: 

(1) The technology is not readily adaptable to high-temperature applications outside the 300-700 °F 
range and is susceptible to thermal cycling that will be experienced in the MS Silicon application; 

(2) Scale-up is still an issue. The technology has not been demonstrated for larger applications; 

(3) Optimum SCONOx operation is predicated by stable gas flow rates, NOx concentrations and 
temperature. As discussed earlier, the nature of SAF operations does not afford any of these 
conditions which will significantly impair the effective control efficiency of the SCONOx system; 

(4) The catalyst is susceptible to moisture interference and the vendor indicates negation of its 
warranties and performance guarantees if the catalyst is exposed to any quantity of liquid water. 
However, during certain atmospheric conditions, the catalyst could be potentially exposed to 
moisture following a unit shutdown; 

(5) The prospect of moving louvers that effect the isolation of the saturated catalyst readily lends 
itself to the possibility of thermal warp and in-duct malfunctions in general. The process is 
dependent on numerous h.ot-side dampers that must cycle every 10-15 minutes. Directional flow 
solutions are not yet known to have been implemented for this technology; 

(6) The KzC03 coating on the catalyst surface is an active chemical reaction and reformulation site 
which makes it particularly vulnerable to fouling. On some field installations, the coating has been 
found to be friable and tends to foul in the harsh in-duct environment; 

(7) During the regeneration step, the addition of the flammable reducing gas (natural gas which 
contains 85% methane) into the hot flue gas generates the possibility of LEL exceedances and 
subsequently catastrophic failure in the event the catalyst isolation is not hermetic or there is a 
failure in the carrier steam flow; and 

(8) There is a possibility of some additional S02 emissions if the dry scrubber with the tandem 
"guard-bed" SCOSOx unit experiences a malfunction. Thus, there are significant reservations 
regarding effective technical applicability of this control alternative for a silicon production SAF 
application. Moreover SCONOx technology has never been proposed nor successfully implemented 
for similar industry applications. In view of the above limitations, SCONOx is considered 
technically infeasible for the present application and will not be considered any further in this BACT 
analysis. 

(e) Shell DeNOx System (modified SCR) - The Shell DeNOx system is a variant of traditional SCR 
technology which utilizes a high activity dedicated ammonia oxidation catalyst based on a combination of 
metal oxides. The system is comprised of a catalyst contained in a modular reactor housing where in the 
presence of ammonia NOx in the exhaust gas is converted to nitrogen and water. The catalyst is contained 
in a low-pressure drop lateral flow reactor (LFR), which makes best use of the plot space available. Due to 
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the intrinsically high activity of the catalyst, the technology is suited for NOx conversions at lower 

temperatures with a typical operating range of 250-660 °F. 

The low temperature operation is the only aspect of the Shell DeN Ox technology that marks its variance 

from traditional SCR technology. From an SAF application standpoint, there are no additional differences 

between this technology and SCR technology. 

In summary, an effective Shell DeNOx application to the SAF application has the following reservations: 

(1) The Shell DeNOx system does not suffer from similar placement limitation considerations 

discussed earlier for SCRs. However, even a downstream of the SAF baghouse placement of the 

system does not render it completely safe from the prospect of particulate fouling. The catalyst will 

still be exposed to particulates, which can inflict a masking effect impairing the effective control 

efficiency ofthe system; 

(2) Optimum Shell DeNOx operation is predicated by stable gas flow rates, NOx concentrations and 

temperature. The nature of silicon production operations does not afford any of these conditions 

which will significantly impair the effective control efficiency of the Shell DeN Ox system; 

(3) The catalyst is particularly susceptible to thermal fluctuations; 

(4) The use of relatively large amounts of ammonia - a regulated toxic chemical - will have 

accidental release and hazardous impact implications; and 

(5) Even a 7 parts per million by volume (ppmv) ammonia slip from a 500,000 acfrn exhaust gas 

flow can result in a significant increase of emissions of ammonia which is a regulated hazardous air 

pollutant with well documented health impacts. 

Thus, there are significant reservations regarding effective technical applicability of this control alternative 

for an SAF application. Moreover Shell DeN Ox has never been proposed nor successfully implemented for 

similar applications. Therefore, the Shell DeN Ox option is considered technically infeasible and will not be 

considered any further in this BACT analysis. 

(f) Selective Non-Catalytic Reduction (SNCR) - The three commercially available SNCR systems are 

Exxon's Thermal DeN Ox® system, Nalco Fuel Tech's NOxOUT® system and Low Temperature Oxidation 

(L TO). These technologies are reviewed below for technical feasibility in controlling SAF NOx emissions. 

(1) Exxon's Thermal DeNOx ®-Exxon's Thermal DeNOx ®system is a non-catalytic process for NOx 

reduction. The process involves the injection of gas-phase ammonia (NH3) into the exhaust gas stream 

to react with NOx. The ammonia and NOx react according to the following competing reactions: 

2NO + 4NH3 + 20z --+ 3Nz + 6Hz0 (i) 

4NH3 + 50z --+ 4NO + 6Hz0 (ii) 

The temperature of the exhaust gas stream is the primary criterion controlling the above selective 

reaction. Reaction (i) dominates in the temperature window of 1,600 °F - 2,200 °F resulting in a 

reduction of NOx. However above 2,200 °F, reaction (ii) begins to dominate, resulting in enhanced 

NOx production. Below 1,600 °F, neither reaction has sufficient activity to produce or destroy NOx. 

Thus, the optimum temperature window for the Thermal DeNOx® process is approximately 1,600 °F-

1,900 °F. The above reaction temperature window can be shifted down to approximately 1,300 °F -

1,500 °F with the introduction of readily oxidizable hydrogen gas. In addition, the process also requires 
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a minimum of 1.0 second residence time in the desired temperature window for any significant NOx 
reduction. 

In order for the Thermal DeN Ox ® system to effectively reduce NOx emissions, the exhaust gas stream 
should have relatively stable gas flow rates; ensuring the required residence time and be within the 
prescribed temperature range. Based on review of readily available information, application of 
Thermal DeNOx® technology to control NOx emissions from silicon production operations are not 
known. Therefore, this option is considered technically infeasible and will not be considered any 
further in this BACT analysis. 

In summary, an effective Thermal DeNOx ® application to the SAF application has the following 
reservations: 

(A) The placement of the Thermal DeNOx ® system in an adequate temperature regime. In 
order to achieve optimum operational efficiency the system should be located in a temperature 
region of at least 1,300 °F and preferably between 1,600 °F - 1,900 °F which would put it 
upstream of the SAF baghouse. Such a placement configuration would not afford the desired 
temperature range, which would be typically in the region of 300 °F - 400 °F with an entry 
temperature of 250 °F at the inlet to the SAF baghouse. The system cannot be placed further 
upstream for operational hazard reasons. Also any injection mechanism upstream of the 
baghouse will be susceptible to prompt particulate fouling; 

(B) Optimum Thermal DeNOx ® operation is predicated by stable gas flow rates, NOx 
concentrations and temperature. The nature of silicon production operations does not afford any 
of these conditions which will significantly impair the effective control efficiency of the 
Thermal DeNOx ® system; and 

(C) The use of relatively large amounts of ammonia - a regulated toxic chemical - will have 
accidental release and hazardous impact implications. 

(2) Nalco Fuel Tech's NOxOUT®- The NOxOUT® process is very similar in principle to the Thermal 
DeNOx ® process, except that it involves the injection of a liquid urea (NH2CONH2) compound (as 
opposed to NH3) into the high temperature combustion zone to promote NOx reduction. The chemical 
reaction proceeds as follows: 

The reaction involves the decomposition ofurea at temperatures of approximately 1,700 °F- 3,000 °F. 
Certain proprietary additive developments have allowed the operational temperature window to shift to 
approximately 1,400 °F - 2,000 °F. However, the process still has similar constraints as the Thermal 
DeNOx ® system. The limitations are dictated by the reaction-controlling variables such as stable gas 
flow rates for a minimum residence time of 1.0 second in the desired temperature window to ensure 
proper mixing. 

As with the Thermal DeNOx ® system, the NOxOUT® system suffers from essentially similar 
limitations to effectively reduce NOx emissions from SAF operations. Moreover, applications of the 
NOxOUT® technology to control NOx emissions from silicon production operations are not known. 
Therefore, this option is considered technically infeasible and will not be considered any further in this 
BACT analysis. 

Similar to the Thermal DeNOx® application, an effective NOxOUT® application to the SAF 
application has the following reservations: 
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(A) The placement of the NOxOUT® system in an adequate temperature regime. In order to achieve 

optimum operational efficiency the system should be located in a temperature region preferably 

between 1,400 °F - 2,000 °F which would put it upstream of the SAF baghouse. Firstly, such a 

placement configuration would not afford the desired temperature range, which would be typically 

in the region of 300 °F -400 °F with an entry temperature of 250 °F at the inlet to the SAF baghouse. 

Also any injection mechanism upstream of the baghouse will be susceptible to prompt particulate 

fouling; 

There are significant reservations regarding effective technical applicability of this control 

alternative for an SAF application. In order for the NOxOUT® system to effectively reduce NOx 

emissions, the exhaust gas stream should have relatively stable gas flow rates, ensuring the requisite 

residence time requirements and temperature. The temperature of the SAF exhaust gas will vary 

widely over the melt cycle, and will not remain in the desired temperature window during all phases 

of operation. Similarly, the gas flow rates will not remain stable during furnace operation, 

precluding the possibility of adequate residence time. Moreover, NOxOUT® technology has never 

been proposed nor successfully implemented to control NOx emissions from SAFs. 

(3) Low Temperature Oxidation (LTO) - LTO technology has never been utilized for any silicon 

production application. The technology is a variant of SNCR technology using ozone. The ozone is 

injected into the gas stream and the NOx in the gas stream is oxidized to nitrogen pentoxide (N20s) vapor, 

which is absorbed in the scrubber as dilute nitric acid (HN03). The nitric acid is then neutralized with 

caustic (NaOH) in the scrubber water forming sodium nitrate (NaN03). The overall chemical reaction can 

be summarized as follows: 

N02 +NO + 203 + NaOH -> HN03 + NaN03 + 202 (i) 

For optimal performance, the technology requires stable gas flows, lack of thermal cycling, invariant 

pollutant concentrations and residence times on the order of 1 - 1.5 seconds. In addition, L TO technology 

requires frequent calibration of analytical instruments, which sense the NOx concentrations for proper 

adjustment of ozone injection. Since LTO uses ozone injection, it has a potential for ozone slip, which can 

vary between 5 - 10 ppmv. Also, the technology requires a cooler flue gas ofless than 300 °F at the point of 

ozone injection; otherwise the reactive gas is rendered redundant. The technology also suffers from low 

NOx conversion rates (40% - 60%), potential for nitric acid vapor release (in the event of a scrubber 

malfunction) with subsequent regional haze impacts and the handling, treatment and disposal issues for the 

spent scrubber effluent. 

The technology is neither applicable nor proven for silicon production SAF applications and attendant 

limitations render it technically infeasible in its current manifestation. In view of the above, the L TO 

control option is considered technically infeasible for this application and will not be considered any further 

in this BACT analysis. 

Step 3 -Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling NOx 

emissions from the silicon production operations, with the exception of good operating combustion 

practices. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating and combustion practices were the only technically feasible control option in controlling 

NOx emissions from the SAF. 
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Step 5 - Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 
SAFs or any other sources associated with the silicon production operations. Review of state permit 
information identified the following with respect to SAFs at silicon production plants: 

:raeility/ ~-··· ··• 
RBLC ID ... ~·. ):late 

·•·. ::) : •• I• . ••. : . 

Globe Metallurgical 

Inc 

Niagara Falls, NY 

Permit#: 9-2911-
00078/00009 

Globe Metallurgical 

Two submerged

arc semi-enclosed-

1112611 0 type electric 
furnaces 

(22 MW!hr) 

Selma, AL 9/10/10 

20 MW Electric 

Arc Furnaces (2) 

producing silicon 
metal 104-0001 

West Virginia Alloy, 
Inc. 

Alloy, West Virgina 

R30-0 1900001-2006 

Globe Metallurgical 

Inc 

Waterford, OH 

ID: 06-84-00-0105 

Electric submerged 
arc furnace No. 15 

01/18/06 for the production 

of silicon metal 

and ferroalloys 

Electric Arc 

Furnaces 

I 012410 I (F errosilicon and 
Silicon metal 

production 
furnaces) 

NOx: 87.6 lblhr 

Capacity: 22 
MW!hr 

NOx: 4.0 lbs/MW 

NOx: 66.0 lblhr 

Capacity: 20 

MW!hr 

NOx: 3.3 lbs/MW 

NOx: 462 tpy 
NOx: IIO lblhr 
Nominal 
Capacity: 18,000 

tons/yr 

NOx: 5I.3 lbs/ton 
silicon 

None 

No control 

No control 

No controls 

No controls 

As shown in the above table, NOx emissions from SAFs are uncontrolled. None of the sources as reflected 
in the above table have proposed or successfully implemented any add-on control devices to control NOx 
emissions from SAFs operation. 

MS Silicon is proposing the NOx BACT for the SAFs (AA-201) as follows: 

• NOx emissions from each of the SAFs shall be limited to 45 lbs/ton (averaged over a 30-
day period) of silicon produced. 
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BACT Analysis for NOx Emissions from Natural Gas Combustion 

Natural Gas Combustion Sources- Includes the following: 

• Ladle Pre-Heaters (4- 10.0 MMBtulhr): 14 tpy NOx; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 

- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 

Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control NOx that is 

emitted at from each combustion unit. See below table for summary ofNOx BACT determinations from the 

RBLC database: 

,J ~. 1, .. ,.:,· .· ... , 

Faeiliwl rl Perd " ' ,,'; DQis .Process ~ACT : ,Cia~~ 
ULC.JD, ,1• Date1 ·r Lbnit ! 

Ladle preheaters, 

ladle dry-out 

SeverCorr LLC heaters, Tundish 
BACT- 0.08 to 0.1 Combustion of 

Columbus, 07/15111 
PSD 

preheaters, Tundish 
lb/MMBtu natural gas only 

Mississippi dry-out heaters, 

vertical ladle 

holding station 

Nucor Steel, Mass 

Marion, Inc. BACT- Ladle preheaters, emission Use of natural gas 
12/23110 

OH-0341 PSD tundish preheaters rate of low NOx burners. 

27.60 lblhr 

Combustion of 

Osceola Steel Co., BACT-
Pre heaters 

0.1 natural gas, good 

Adel, Georgia 
3115/10 

PSD lb/MMBtu combustion 

practices 

Mid-American Steel 3 Ladle Preheater 

and Wire Company 
BACT-

and 2 refractory 
0.10 Combustion of 

09/08/08 
PSD lb/MMBtu natural gas 

OK-0128 drying 

Minnesota Steel Natural gas 
BACT- Ladle/Tun dish 

Industries, LLC 09/07/07 
Pre heater 

No limit combustion and low 
PSD 

NOx burners MN-0070 

North Ladle Dryer, 

Gerdau Ameristeel 
South 

Wilton 
BACT- Ladle Dryer and 100 Good combustion 

05/29/07 
PSD Pre heaters, lb/mmscf practices 

IA-0087 
Northwest Ladle 

Dryers 
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·n 
I·· N~ '"'·:,;' 

·: 

lacrutYI'' i'' f'flij~t .. 
. Basis .·~ ··~s •c::r·"' !,; ··~~r()IJ. 

~Q) 
:l ;;,+; ·:aare : 

. :. •l<· ·::': ;,',::,::" .. ::.· ';',:"'' ••• ,. : 

········ 
~it . ,:,,<, ', 

Nucor Steel BACT-
Ladle Dryer 

0.1000 
Low NOx burners 04/03/06 

PSD lb/MMBtu AR-0090 

Republic Engineered 
Ladle 0.1000 Products, Inc. OH- 08/30/05 LAER 

Dryers/Preheaters lb/MMBtu 
Low NOx burners 

0303 

0.98lblhr 
Charter 

Manufacturing Co. BACT- Ladle Preheater 
4.29 ton/yr 

Inc. Charter Steel 
06/10/04 

PSD and Dryers Limits are None 

OH-0276 for each 
pre heater 

Nucor Corp BACT- Process heaters, 0.100 Low NOx burners 1115/03 
PSD ladle and tundish lb/MMBtu and clean fuel TX-0417 

0.100 
Nucor Steel lb/MMBtu, 

01/19/01 6 Ladle Preheaters Low NOx burners IN-0090 6.0 lblhr 

total 

As shown in the above table, no controls other than low NOx burners, good combustion practices and 
combustion of clean fuel are used for NOx emissions from the natural gas combustion equipment. 

Step 5 - Select BACT 

The RACT/BACTILAER Clearinghouse (RBLC) and review of other permits reveal that similar natural 
gas combustion devices use fuel specifications and good combustion practices for controlling NOx 
emissions. No similar sized natural gas combustion devices were identified using add-on NOx controls as 
BACT. 

Thus, BACT is defmed as combustion of clean fuel, low NOx burners, and good combustion practices. For 
the natural gas combustion sources associated with the proposed Plant, combustion of natural gas and good 
combustion controls were the only control methods evaluated. Since the highest level of NOx control as 
noted above will be implemented by MS Silicon, an analysis of economic, energy and environmental 
impacts was not performed. 

Thus, BACT is defined as: 

• NOx emission rate of 0.08 lbs/MMBtu; 

• Low NOx or equivalent burners/technology; 

• Combustion of clean fuel; and 

• Good combustion practices. 

BACT Analysis for NOx Emissions from Emergency Equipment (AA-501) 

Emergency Equipment - Includes the following: 
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• Diesel-Fired Emergency Generator (1 rated at 670-HP):0.02 tpy NOx; 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control NOx that is 

emitted from emergency generators. See below table for summary of NOx BACT determinations from the 

RBLC database: 

Step 2 - Technical Feasibility of NOx Control Alternatives 

The emergency distillate generator will be used primarily for emergency situations, if any. However, to 

maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. The 

projected annual NOx emissions rate is 0.02 tpy. Based on a review of similar emission sources, these 

emission sources typically do not have any add-on controls and should be operated per manufacturer's 

specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control ofNOx emissions from operation of the emergency fuel combustion 

devices is the use of fuel specifications that employ clean burning fuels, implementation of good 

combustion practices and use of combustion controls inherent to the design of the individual combustion 

devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control NOx emissions from the emergency generator, 

economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 

Top-Down approach. The following table lists the existing NOx BACT determinations for diesel fired 

emergency generators. All data in the table is based on the information obtained from the U.S. EPA 

RACT/BACTILAER Clearinghouse (RBLC), and electronic versions of permits available at the websites of 

other permitting agencies. 
n' ,,,, > 

FadlityJ,. Per~ it / ,NOi,M~T : 'q< ,:,',;,:tl 

~oeess Adi~,Caatrols 
uw;:;,ID '~~ Lim: it ,, <," ' ' ' 

No controls 

Southeast ULSD The emergency generators shall Emergency 
Renewable Fuels 12/23/10 Generators (two 6.4 G/KW-H comply with the emission limit and 

NOX+NMHC 
2,682 HP) demonstrate compliance in 

(FL-0322) accordance with the procedures given 
in NSPS 40 CFR 60, Subpart IIII. 

Idaho Power 
Company 6/25/10 

Emergency Diesel 6.4 G/KW-H Tier 2 Engine, Good combustion 
Generator NOx+NMHC practices 

(ID-0018) 

Consumers Energy 
12/29/09 

Emergency ULSD 6.4 G/KW-H 
Engine design and operation 

(MI-0389 Generator NOx+NMHC 

Verenium Emergency 6.4 G/KW-H 
12110/09 None 

(FL-0318) generators NOx+NMHC 

64456 PER20130001 



Lake Charles Emergency Diesel 
Cogeneration, LLC 06/22/09 Power Generator 17.09lblh Comply with 40 CFR 60 Subpart IIII 

(LA-0231) Engines (1341 HP) 

Southeast Idaho 
2 MW Emergency Comply with Good combustion practices, 
Generator NSPS 1111 certified per NSPS 1111 

Energy, LLC 2/10/09 

(ID-0017) 
500 KW emergency Comply with Good combustion practices, 
generator NSPS 1111 certified per NSPS 1111 

Associated Electric 2200 HP low sulfur 
Cooperative Inc 1/23/09 diesel 

6.4 G/KW-H 
None emergency 

NOx+NMHC 
(OK-0129) generator 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111; good 

combustion/operating practices, and the use of ultra-low sulfur diesel (ULSD) fuel. 

Step 5- Select BACT for NOxfrom Emergency Equipment (AA-501) 

BACT is proposed as: 

• Compliance with NSPS 1111; 

• Good combustion/operating practices, and 

• Use of ULSD. 
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Best Available Control Technology (BACT) Analysis -Emissions of CO 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 

available for control of CO emissions. Because of the importance of controlling these emissions, MS 

Silicon evaluated technologies that have been demonstrated on similar processes so that emissions of CO 

will be controlled to the levels specified. 

Large amounts of carbon monoxide and organic materials are emitted by submerged electric arc furnaces. 

Carbon monoxide is formed as a byproduct of the chemical reaction between oxygen in the metal oxides of 

the charge and carbon contained in the reducing agent (coke, coal, etc.). Reduction gases containing 

organic compounds and carbon monoxide continuously rise from the high-temperature reaction zone, 

entraining fine particles and fume precursors. The mass weight of carbon monoxide produced sometimes 

exceeds that of the metallic product. 5 

CO Emission Sources Subject to Control Technology Evaluation 

The CO emission sources associated with the proposed plant that are included in this CO BACT evaluation 

are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated CO emission rates for the sources identified above, please refer to the 

following table: 

CO Emission Rates for Sources Evaluated for BACT 

'' 
, co~~ 

~'~jplllentOeseriptiO,.,. )> .... ,; 
,,,,.,.' ' ,·· ' . ,•··: ;· . 

(t~ear). 
'',' ; V) :,\ . , / J 

Semi-Enclosed Submerged Arc Furnace 1429.6 

Natural Gas Combustion Equipment 
14.4 

• Ladle preheaters 

Emergency Equipment: 
0.19 

• Emergency Generator 

Total 1444.3 

5 AP-42 Chapter 12.4 Ferroalloy Production, 10/86 
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A summary of the BACT determinations for CO is presented in Table 4-4. 

BACT Analysis for CO Emissions from Semi-Enclosed Submerged Arc Furnaces 
(AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. The 
following information resources were consulted in searching for the alternatives available for controlling 
emissions from the semi-enclosed submerged electric arc furnaces: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits 

The following control technologies were identified and evaluated to control CO emissions from the SAFs: 

(a) Operating Practice Modifications; 

(b) Flaring of CO Emissions; 

(c) CO Oxidation Catalysts; 

(d) Post-Combustion Reaction Chamber; 

(e) Catalytic Incineration; and 

(f) Oxygen Injection. 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing CO emissions from the SAF. The previously listed information resources were consulted to 
determine the extent of applicability of each identified control alternative. 

(a) Operating Practice Modifications -- Due to marketplace demands on the type of products to be 
manufactured and the required product quality, MS Silicon does not propose any additional 
operating practice modifications that will alter CO emissions from the existing semi-enclosed SAF. 
Therefore, this control option will be eliminated for further evaluation in this BACT analysis. 

(b) Flaring of CO Emissions -- Based upon a review of the previously listed information resources, 
there is no known application of flaring SAF exhaust gases. Flaring of emissions for CO destruction 
would require raising the exhaust gas temperature. Thus, based on the relatively large gas 
volumetric flow at a substantial temperature differential, the auxiliary fuel requirements needed to 
operate the flare would be overwhelmingly large. Additionally, it can be speculated as to whether 
the flare would actually result in a decrease of CO emissions or increase thereof from supplemental 
fuel combustion, which would also result in an increase of NOx emissions. Consequently, this 
control alternative is considered technically infeasible for SAF exhausts and thus, will not be 
considered any further in this BACT analysis. 

(c) CO Oxidation Catalysts -- Based upon a review of the previously listed information resources, 
there is no known application of CO oxidation catalysts to control CO emissions from a SAF. The 
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optimal working temperature range for CO oxidation catalysts is approximately 850 °F- 1,100 °F 

with a minimum exhaust gas stream temperature of 500 °F for minimally acceptable CO control. 

Exhaust gases from the SAF will undergo rapid cooling as they are ducted from the furnace. Thus, 

the temperature will be far below the minimum 500 °F threshold for effective operation of CO 

oxidation catalysts. Additionally, the particulate loading in the exhaust gas stream is anticipated to 

be too high for efficient operation of a CO oxidation catalyst. Masking effects such as plugging and 

coating of the catalyst surface would almost certainly result in impractical maintenance 

requirements, and would significantly degrade the performance of the catalyst. Consequently, this 

control alternative is considered technically infeasible for this application and will not be considered 

any further in this BACT analysis. 

(d) Post-Combustion Reaction Chambers -- Based upon a review of the previously listed 

information resources, there is no known successful application of duct burners or thermal 

incinerators to control CO emissions from silicon production operations. The feasibility of these 

units to effectively reduce CO emissions, without resulting in severe operational problems, is 

unknown. Further, such units are expected to consume large quantities of natural gas and oxygen; 

resulting in excessive annual operating costs. 

The principle of destruction within post combustion chambers is to raise the SAF exhaust gases to a 

sufficiently high temperature and for a minimum amount of time to facilitate oxidation. The 

combustion chamber configuration must provide effective mixing within the chamber with an 

acceptable residence time. Recuperative heat exchangers can be used with these systems to recover a 

portion of the exiting exhaust gas heat and reduce the auxiliary fuel consumption. 

The amount of CO which could be oxidized with post combustion systems is uncertain, and precise 

performance guarantees are expected to be difficult to obtain from equipment manufacturers because 

of the lack of operating experience. In addition, there is the potential for additional emissions of CO 

from auxiliary fuel combustion. Further, due to the heat and particulate loading, the burners would 

have a short life expectancy, and may sustain severe maintenance and reliability problems. 

Additionally, a single or multiple duct burner system would not be able to heat the relatively cool 

gases from the SAF during cold cycling. Potentially, there are two locations where post combustion 

chambers can be installed, i.e., upstream or downstream of an SAF baghouse. Locating upstream of 

the baghouse would take advantage of slightly elevated temperatures in the exhaust gas stream. 

However, at this location, the post combustion chamber would be subject to high particulate loading. 

The units would be expected to foul frequently from the particulate accumulation, and the burners 

would have severe maintenance and reliability problems. Thus, the installation of the post 

combustion chamber upstream of the baghouse is considered technically infeasible. Alternatively, 

the post combustion chamber could be installed downstream of the SAF baghouse. However, even at 

this location, fouling due to particulate matter can occur and more importantly, even cooler exhaust 

temperatures would be encountered. These cooler temperatures would greatly increase the auxiliary 

fuel requirements. Further, the combustion of additional fuel will result in increases in emissions to 

the atmosphere. 

Based upon the above discussions, the use of a post combustion chamber is considered technically 

infeasible for the silicon production operations and will not be considered any further in this BACT 

analysis. 

(e) Catalytic Incineration -- Based upon a review of the previously listed information resources, 

there is no known application of catalytic incineration to control CO emissions from silicon 
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production operations. Catalytic incinerators use a bed of catalyst that facilitates the overall 
combustion of combustible gases. The catalyst increases the reaction rate and allows the conversion 
of CO to C02 at lower temperatures than a thermal incinerator. The catalyst is typically a porous 
noble metal material which is supported in individual compartments within the unit. An auxiliary 
fuel-fired burner ahead of the bed heats the entering exhaust gases to 500 °F- 600 °F to maintain 
proper bed temperature. Recuperative heat exchangers are used to recover the exiting exhaust gas 
heat and reduce the auxiliary fuel consumption. Secondary energy recovery is typically 70 percent. 

Catalytic incineration systems are limited in application due to potential poisoning, deactivation, 
and/or blinding of the catalyst. Lead, arsenic, vanadium, and phosphorus are generally considered 
poisons to catalysts and deactivate the available reaction sites on the catalyst surface. Particulate can 
also build up on the catalyst, effectively blocking the porous catalyst matrix and rendering the 
catalyst inactive. In cases of significant levels of poisoning compounds and particulate loading, 
catalyst replacement costs are significant. 

As in the thermal incineration discussion, potentially, there are two locations where the incinerator 
can be installed, i.e., upstream or downstream of the SAF baghouse. For the same reasons discussed 
earlier (e.g., fouling due to particulate matter), the upstream location is considered technically 
infeasible. Alternatively, the incinerator can be installed downstream of the meltshop baghouse. 
However, even at this location, fouling due to particulate matter can occur, and further, the exhaust 
will be at a lower temperature. These cooler temperatures would greatly increase the auxiliary fuel 
requirements. The associated combustion of additional auxiliary fuel will result in an unacceptable 
increase in operating costs. Further, the combustion of additional fuel will result in increases in 
emissions to the atmosphere. 

Due to the lack of application of catalytic incineration for SAFs and potentially adverse technology 
applicability issues, this control alternative is considered technically infeasible and will not be 
considered any further in this BACT analysis. 

(f) Oxygen Injection -- Based upon a review of the previously-listed information resources, there is 
no known application of oxygen injection for controlling CO emissions from SAFs. 

A theoretical means of reducing CO would be oxygen injection at the entrance of the ductwork to 
increase oxidation of the available CO to COz. The increase in CO oxidation which could be 
achieved, however, is unknown. This approach would be purely experimental and is a procedure that 
is currently not conducted in silicon production operations in silicon productions in the United 
States. Consequently, this control alternative is considered technically infeasible for this application 
and will not be considered any further in this BACT analysis. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling CO 
emissions from the SAF. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating practices are only technically feasible control option in controlling CO emissions from the 
SAF. 

Step 5- Select BACT 
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A review ofUSEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review of 

state permit information identified the following with respect to submerged electric arc furnaces at silicon 

production plants: 

. J,i'~·· ... ,.Pnit 
I 

RBLC..Ja. Da.teJ• 

Globe Metallurgical 

Inc 

Niagara Falls, NY 11/26/10 

Permit#: 9-2911-

00078/00009 

Globe Metallurgical 

Selma, AL 9/10/10 

104-0001 

West Virginia Alloy, 

Inc. 

Alloy, West Virgina 
01/18/06 

R30-0 1900001-2006 

Globe Metallurgical 

Inc 

Waterford, OH 
10/24/01 

ID: 06-84-00-0105 

... 

Pl"<Je~SS 

Two submerged-

arc semi-enclosed-
type electric 

furnaces 

(22 MW!hr) 

20 MW Electric 

Arc Furnaces (2) 

producing silicon 

metal 

Electric submerged 

arc furnace No. 15 

for the production 

of silicon metal 

and ferroalloys 

Electric Arc 

Furnaces 

(Ferrosilicon and 

Silicon metal 

production 

furnaces) 

I 

No limit 

CO: 88.9 lblhr 

Capacity: 20 
MW/hr 

CO: 4.4lbs/MW 

CO: 54.0 lblhr 

Nominal 

Capacity: 2 

tonslhr 

CO: 27 lbs/ton 

silicon 

None 

No control 

No control 

No controls 

No controls 

As shown in the above table, CO emissions from submerged electric arc furnaces are uncontrolled. None 

of the sources as reflected in the above table have proposed or successfully implemented any add-on 

control devices to control CO emissions from SAF operation. 

MS Silicon is proposing the BACT for CO as follows: 

• Total CO emissions from the SAF shall be limited to 34 lbs/ton (averaged over a 30-day 

period) of silicon produced; 

• Good combustion and operating practices; and 

• Utilization of a semi-enclosed SAF design. 
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BACT Analysis for CO Emissions from Natural Gas Combustion (AA-202) 

Natural Gas Combustion Sources- Includes the following: 

• Ladle Pre-Heaters (4- 10.0 MMBtu!hr): 14.4 tpy CO; 

Step 1 - Identify Control Options, 

According to information available in the RBLC, EPA's Compilation of Air Pollutant Emission Factors and 
the EPA's CATC Technical Bulletins and Air Pollution Control Technology Fact Sheets, there are no 
reasonably available add-on control options to control CO emissions from natural gas combustion units. 
This review did not identify natural gas combustion equipment associated with silicon production 
employing add-on controls to control combustion related emissions from natural gas combustion sources. 

Step 2 - Eliminate Technically Infeasible Control Options 

No technically feasible control options were identified to control the small quantities of CO from similar 
sized natural gas combustion equipment. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the 
Most Effective Controls and Document Results 

No technically feasible control options were identified. 

Step 5 - Select BACT 

The RACT/BACT/LAER Clearinghouse (RBLC) and review of other permits reveal that similar natural 
gas combustion devices use fuel specifications and good combustion practices for controlling CO 
emissions. No similar sized natural gas combustion devices were identified add-on CO controls as BACT. 

Mid-American Steel Ladle Preheater 
and Wire Company 09/08/08 

BACT-
and refractory 

0.0840 Combustion of 
PSD lb/MMBtu natural gas 

OK-0128 drying 

New Steel 
International, Inc 5/6/08 

BACT-
Tundish Preheaters 

0.0840 Natural gas 
PSD lb/MMBtu combustion 

OH-0315 
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North Ladle Dryer, 

Gerdau Ameristeel 
South 

Wilton BACT- Ladle Dryer and 84 Good combustion 
05/29/07 

PSD Preheaters, lb/mmscf practices 
IA-0087 

Northwest Ladle 

Dryers 

Nucor Steel BACT- 0.0840 Good combustion 
04/03/06 

PSD 
Ladle Dryer 

lb/MMBtu practice AR-0090 

Republic Engineered 
Ladle 84.0 

Best operational and 
Products, Inc OH- 08/30/05 LAER engineering 

0303 
Dryers/Pre heaters lb/Mmscf 

practices 

Charter 0.0820 
Manufacturing Co. BACT- lb/MMBtu 
Inc. Charter Steel 06/10/04 

PSD 
Tundish Preheaters 

each 
None 

OH-0276 pre heater 

Charter 0.0820 
Manufacturing Co. BACT- Ladle Preheater lb/MMBtu 
Inc. Charter Steel 06110/04 

PSD and Dryers each 
None 

OH-0276 pre heater 

Nucor Steel BACT-
Ol/19/01 Tundish Preheaters No limit Use of natural gas 

IN-0090 PSD 

Nucor Steel BACT- Natural gas or 
Ol/19/01 Ladle Preheaters No limit 

IN-0090 PSD propane combustion 

As shown in the above table, no controls other than good combustion practices and combustion of clean 
fuel are used for CO emissions from the natural gas combustion equipment. The variation of 0.0820 to 
0.0840 lb/MMBtu is based on different heating values for natural gas. 

Thus, BACT for CO emissions from equipment combusting natural gas is defined as: 

• CO emission rate of 0.0840 lbs/MMBtu; 

• Combustion of natural gas; and 

• Good combustion practices. 
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BACT Analysis for CO Emissions from Emergency Equipment (AA-501) 

Emergency Equipment - Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP): 0.7 tpy CO. 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control CO that is 

emitted from emergency equipment. See below table for summary of CO BACT determinations from the 

RBLC database: 

Step 2 - Technical Feasibility of CO Control Alternatives 

The emergency diesel fired generator will be used primarily for emergency situations, if any. However, to 

maintain the integrity of the equipment, the generator will be operated for less than 100 hours per year. 

Based on a review of similar emission sources, these emission sources typically do not have any add-on 

controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of CO emissions from operation of the emergency fuel combustion 

devices is the use of fuel specifications that employ clean burning fuels, implementation of good 

combustion practices and use of combustion controls inherent to the design of the individual combustion 

devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control CO emissions from the emergency generator, 

economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 

Top-Down approach. 

The following table lists the existing CO BACT determinations for diesel fired emergency generators. All 

data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 

Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 

agencies. 

Southeast 

Renewable Fuels 

(FL-0322) 
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12/23/10 

Emergency ULSD 

Generators (two 
2,682 HP) 

3.5 G/KW

H 

No controls 

The emergency generators shall 

comply with the emission limit 

and demonstrate compliance in 

accordance with the procedures 



Idaho Power 

Company 

ID-0018 

Consumers Energy 

(MI-0389 

Verenium 

(FL-0318) 

Lake Charles 

Cogeneration, LLC 

(LA-0231) 

Southeast Idaho 

Energy, LLC 

(ID-0017) 

Associated Electric 

Cooperative Inc 

(OK-0129) 

6/25110 

12/29/09 

12110/09 

06/22/09 

2/10/09 

1123/09 

750KW 

Emergency Diesel 

Generator 

2000KW 

Emergency ULSD 

Generator 

2000KW 

Emergency 

generators 

Emergency Diesel 

Power Generator 

Engines (1341 HP) 

2 MW Emergency 

Generator 

500KW 

emergency 

generator 

2200 HP low 

sulfur diesel 

emergency 

generator 

3.5 G/KW

H 

3.5 G/KW

H 

3.5 G/KW

H 

0.62 lb/h 

Comply 

withNSPS 

1111 

Comply 

with NSPS 

1111 

3.5 G/KW

H 

given in NSPS 40 CFR 60, 

Subpart IIII. 

Tier 2 Engine, Good 

combustion practices 

Engine design and operation 

None 

Comply with 40 CFR 60 

Subpart 1111 

Good combustion practices, 

EPA certified per NSPS 1111, 

limited to 100 hours of 

operation per year 

Good combustion practices, 

EPA certified per NSPS 1111, 

limited to 100 hours of 

operation per year 

None 

As shown in the table above, BACT for the emergency equipment has been determined to be compliance 

with NSPS 1111 and good combustion/operating practices 

Step 5- Select BACT for CO from Emergency Equipment 

BACT for CO emissions from the emergency equipment is proposed as: 

• Compliance with NSPS 1111; and Good combustion/operating practices. 
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Best Available Control Technology (BACT) Analysis- Emissions of S02 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 

available for control of S02 emissions. Because of the importance of controlling these emissions, MS 

Silicon evaluated technologies that have been demonstrated on similar processes. 

The source of S02 emissions is attributable to the sulfur content of the raw materials charged in the SAFs 

and from the sulfur content of the fuels to be combusted in supporting operations to be performed at the 

plant. 

S02 Emission Sources Subject to Control Technology Evaluation 

The S02 emission sources associated with the proposed plant that are included in this S02 BACT 

evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated S02 emission rates for the sources identified above, please refer to the 

following table: 

S02 Emission Rates for Sources Evaluated for BACT 

' ;,,, 

;''· 1';:1:~-. ...... j~.,~~~ S02 Emission Rate 
':~1')'',';,, 

;: 
,' ' :':'': ' '':: 

Semi-Enclosed Submerged Arc Furnace 2169.7 

Natural Gas Combustion Equipment 
0.10 

• Ladle preheaters 

Emergency Equipment: 
0.27 

• Emergency Generator 

Total 2170.0 

BACT Analysis for S02 Emissions from Semi-Enclosed Submerged Arc Furnaces 
(AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

so2 emissions from plant operations: 
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1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The following control technologies were identified and evaluated to control SOz emissions from the SAFs: 

(a) Lower-Sulfur Charge Substitution; and 

(b) Flue Gas Desulfurization (FGD) options: 

(1) Wet Scrubbing; 

(2) Spray Dryer Absorption (SDA); and 

(3) Dry Sorbent Injection (DSI). 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing SOz emissions from the SAFs. The previously listed information resources were consulted to 
determine the extent of applicability of each identified control alternative. 

(a) Lower-Sulfur Charge Materials - Substitution with lower sulfur-bearing raw materials is 
technically feasible and will be included in this analysis. A summary of the charge materials and 
sulfur content of the materials, are described below. 

Coal- The Department of Energy estimates that the use of the lowest sulfur coal can result in 
up to 85 percent lower SOz emissions than the use of many types of higher sulfur coal6• In the 
U.S., coal from eastern states including Ohio, Pennsylvania, and West Virginia has higher 
sulfur content, accounting for 3 to 10 percent of the coal's weight; coal from western states 
such as Wyoming, Montana, Utah, and Colorado can have sulfur contents that make up less 
than 1 percent of its weight1. However, low-sulfur coal is significantly more expensive than 
higher sulfur coal, and often incurs additional transportation costs. MS Silicon will work to 
utilize the lowest cost effective, available coal source. The success of the plant is to produce 
a high quality silicon product that is cost competitive within the industry. MS Silicon will be 
utilizing a best available SAF and supporting equipment to: 

1) Produce a cost competitive product; 

2) Minimizes emissions of regulated air pollutants; and 

3) Utilize good combustion practices and operating equipment to minimize the 
plant's energy/GHG footprint. 

Wood- The low sulfur content of wood (0.007 to 0.08% by weight sulfur) minimizes S02 

emissions 

(b) Flue Gas Desulfurization -

6 1 Annual Energy Outlook 2002 with Projections to 2020, US Department of Energy, January 2002 

7 Cleaning up Coal, U.S. Department of Energy 
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FGD systems currently in use for S02 abatement can be classified as wet and dry systems. Based on 

a review of the RBLC database and state permits, it was revealed that control technologies for S02 

abatement have not been implemented for SAFs. However, FGD options which have been 

traditionally applied to utility boilers may be available to control S02 from the SAFs. Therefore, the 

application of these technologies to the SAFs will be examined further. 

The suitability of gas absorption as a pollution control method is generally dependent on the 

following factors: 

1) Availability of suitable solvent; 

2) Required removal efficiency; 

3) Pollutant concentration in the inlet vapor; 

4) Capacity required for handling waste gas; and, 

5) Recovery value of the pollutant(s) or the disposal cost of the spent solvent. 

Gas absorbers are most widely used to remove water soluble inorganic contaminants from air 

streams with typical pollutant concentrations ranging from 250 to 10,000 ppmv.8 The S02 

concentration from the proposed SAFs has been estimated at~ ppm. For FGD controls in general, 

the expected variability and low S02 concentrations in the gas stream are not amenable to FGD 

which is typically geared for high sulfur fuel combustion systems. 

(1) Wet Scrubbing -- Wet scrubbers are regenerative processes which are designed to 

maximize contact between the exhaust gas and an absorbing liquid. The exhaust gas is 

scrubbed with a 5 - 15 percent slurry, comprised of lime (CaO) or limestone (CaC03) in 

suspension. The S02 in the exhaust gas reacts with the CaO or CaC03 to form calcium sulfite 

(CaS03.2H20) and calcium sulfate (CaS04). The scrubbing liquor is continuously recycled to 

the scrubbing tower after fresh lime or limestone has been added. 

The types of scrubbers which can adequately disperse the scrubbing liquid include packed 

towers, plate or tray towers, spray chambers, and venturi scrubbers. In addition to calcium 

sulfite/sulfate, numerous other absorbents are available including sodium solutions and 

ammonia-based solutions9• 

There are various potential operating problems associated with the use of wet scrubbers. 

First, particulates are not acceptable in the operation of wet scrubbers because they would 

plug spray nozzles, packing, plates and trays. Thus, the scrubber would have to be located 

downstream of the SAFs baghouses. This would substantially increase the capital cost of the 

wet scrubber, which is typically two to three times more expensive than the capital cost for a 

dry scrubber. Wet scrubbers also require handling, treatment, and disposal of a sludge by

product. In this case, air emissions would be exchanged for a large-scale water pollution 

8 S02 and Acid Gas Controls, Sixth Edition, EPA/452/B-02-001 

9 S02 and Acid Gas Controls, Sixth Edition, EPA/452/B-02-001 
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problem. Treatment of wet scrubber wastes requires advanced wastewater treatment 

including frequent maintenance by an experienced operator. The S02 concentration will vary 

widely over the SAFs cycle which operates as a batch process. This will preclude efficient 

application of wet scrubbing. Thus, the wet scrubber option is considered technically 

infeasible for this application and will not be considered any further in this BACT analysis. 

(2) Spray Dryer Absorption (SDA) -- An alternative to wet scrubbing is a process known as dry 

scrubbing, or spray-dryer absorption (SDA). As in wet scrubbing, the gas-phase S02 is removed by 

intimate contact with a suitable absorbing solution. Typically, this may be a solution of sodium 

carbonate (Na2C03) or slaked lime [Ca(OH)2]. In SDA systems the solution is pumped to rotary 

atomizers, which create a spray of very fine droplets. The droplets mix with the incoming S02-laden 

exhaust gas in a very large chamber and subsequent absorption leads to the formation of sulfites and 

sulfates within the droplets. Almost simultaneously, the sensible heat of the exhaust gas which 

enters the chamber evaporates the water in the droplets, forming a dry powder before the gas leaves 

the spray dryer. The temperature of the desulfurized gas stream leaving the spray dryer is now 

approximately 30 - 50 °F above its dew point. 

The exhaust gas from the SDA system contains a particulate mixture which includes reacted 

products. Typically, baghouses employing Teflon-coated fiberglass bags (to minimize bag 

corrosion) are utilized to collect the precipitated particulates. 

The SDA process would not have many of the potential operating problems associated with the wet 

scrubbing systems. The S02 concentration will vary widely over the SAFs cycle. Thus, SDA dry 

scrubbing option is considered technically infeasible for this application and will be not be 

considered any further in this BACT analysis. 

(3) Dry Sorbent Injection (DSI) -- This control option typically involves the injection of dry 

powders into either the furnace or post-furnace region of utility-sized boilers. This process was 

developed as a lower cost option to conventional FGD technology. Since the sorbent is injected 

directly into the exhaust gas stream, the mixing offered by the dry scrubber tower is not realized. 

The dry sorbent injection process would not have many of the potential operating problems 

associated with the wet scrubbing systems. The S02 concentration will vary widely over the SAFs 

cycle. The injection dose of sorbent materials would be hard to control in order to match variability 

in S02 concentrations. Similar control systems are fraught with chronic operational problems with 

the sensors requiring frequent maintenance and calibration. 

Thus, DSI dry scrubbing option is considered technically infeasible for this application and will be 

not be considered any further in this BACT analysis. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
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All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling S02 
emissions from the silicon production operations, with the exception of lower sulfur charge and good 
operating combustion practices. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Lower sulfur charge and good operating combustion practices were the only technically feasible control 
option in controlling S02 emissions from the SAF. 

Step 5- Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 
submerged arc furnaces or any other sources associated with the silicon production operations. Review of 
state permit information identified the following with respect to submerged electric arc furnaces at silicon 
production plants: 

Globe Metallurgical 

Inc 

Niagara Falls, NY 

Permit#: 9-2911-

00078/00009 

Globe Metallurgical 

Two submerged
arc semi-enclosed-

11/26/10 type electric 
furnaces 

(22 MW/hr) 

Selma, AL 9/10/10 

20 MW Electric 

Arc Furnaces (2) 

producing silicon 
metal 104-0001 
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Coke which exceeds the I. 7 lb/million Btu 
maximum and 

1.4 lb/million Btu consecutive three month 
average, sulfur in fuel limits of 6NYCRR, Part 
225-1.2 (d) Table 2 for solid fuel, may be used 
in combination with coal in the furnace charge 
on a minimum 4: I coal/coke ratio. 

Globe is rNuired to demonstrate that when 
using coke with a sulfur content greater than the 
allowable limit in combination with coal, the 
sulfur dioxide emissions will not exceed a 
maximum 3.4 pounds of sulfur dioxide per 
million Btu heat input and an average 2.8 
pounds of sulfur dioxide per million Btu heat 
input. 

No control 

S02: 94 lblhr 

Capacity: 20 

MW/hr 

S02: 4.95 

lbs/MW 

No control 



SOz: 68.7 lb/hr 

West Virginia Alloy, Electric submerged 
Nominal 

Inc. arc furnace No. 15 
Capacity: 2 

Alloy, West Virgina 
01/18/06 for the production 

tons/hr 
of silicon metal 

No controls 

R30-0 1900001-2006 and ferroalloys SOz: 34.35 lbs/ton 

silicon 

Electric Arc 
Globe Metallurgical Furnaces 

Inc 
10/24/01 (Ferrosilicon and None 

Waterford, OH Silicon metal 
No controls 

ID: 06-84-00-0105 production 

furnaces) 

As shown in the above table, SOz emissions from SAFs are uncontrolled. None of the sources as reflected 

in the above table have proposed or successfully implemented any add-on control devices to control SOz 

emissions from SAFs operation. 

MS Silicon is proposing the S02 BACT for the SAFs as follows: 

• Total S02 emissions from the SAF shall be limited to 52 lbs/ton (averaged over a 30-day 

period) of silicon produced; and 

• Utilization of low sulfur content material, where technically feasible. 

BACT Analysis for S02 Emissions from Natural Gas Combustion (AA-202) 

Natural Gas Combustion Sources - Includes the following: 

• Ladle Pre-Heaters ( 4 - 10.0 MMBtu!hr): 0.10 tpy SOz; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 

- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 

Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control SOz that is 

emitted at from small natural gas combustion units. See below table for summary of SOz BACT 

determinations from the RBLC database: 
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Lake Charles 34.20 MMBtulhr 

Cogeneration LLC BACT- 0.0006 Combustion of 
06/22/09 

PSD Shift Reactor lb/MMBtu natural gas 
LA-0231 Startup Heater 

Exclusive use 
Competitive Power natural gas with 

BACT- 1.70 MMBtulhr Ventures 11/12/08 No limit sulfur content not to 
PSD Heater 

exceed 2.0 gr/1 00 MD-0040 
scf 

Mid-American Steel 
13.30 MMBtulhr 

and Wire Company BACT- Ladle Preheater 0.0006 Combustion of 
09/08/08 

PSD and refractory lb/MMBtu natural gas 
OK-0128 

drying 

Thysenkrupp Steel 

and Stainless USA, BACT 
33.40 MMBtulhr 

0.0006 
LLC 08/17/07 

PSD 
Batch Annealing 

lb/MMBtu 
No control 

Furnaces 
AL-0230 

Nucor Steel BACT- 0.0006 
04/03/06 

PSD 
Ladle Dryer 

lb/MMBtu 
No control 

AR-0090 

Republic Engineered 14.5 MMBtu/hr Use of natural gas 

Products, Inc 08/30/05 
0.0006 with sulfur content 

LAER Ladle lb/MMBtu less than 0.6 % by 
OH-0303 Dryers/Pre heaters weight 

Charter Steel 
10 MMBtulhr 

BACT- 0.0006 
06/10/04 Ladle Preheater No controls 

OH-0276 PSD lb/MMBtu 
and Dryer, 4 Units 

Nucor Steel BACT- 15 MMBtulhr Combustion of 
01/19/01 

PSD 
No limit natural gas or 

IN-0090 Ladle Preheaters propane 

As shown in the above table, no add-on controls are used for S02 from the small natural gas combustion 
equipment. 
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Step 5- Select BACT 

The RACT/BACTILAER Clearinghouse (RBLC) and review of other permits reveal that similar small 

natural gas combustion devices use fuel specifications and good combustion practices for controlling SOz 

emissions. No similar sized natural gas combustion devices were identified add-on SOz controls as BACT. 

Thus, BACT is defmed as combustion of clean fuel and good combustion practices. For the natural gas 

combustion sources associated with the proposed Plant, combustion of natural gas and good combustion 

controls were the only control methods evaluated. Since the highest level of SOz control as noted above 

will be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 

performed. 

Thus, BACT for S02 emissions from natural gas combustion equipment to be utilized at the plant is 

defined as: 

• S02 emission rate of 0.0006 lbs/MMBtu; 

• Combustion of clean fuel; and 

• Good combustion practices. 

BACT Analysis for S02 Emissions from Emergency Equipment (AA-501) 

Emergency Equipment - Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP each): 0.2 tpy SOz 

Step 1 -Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control SOz that is 

emitted at from emergency equipment. See below table for summary of SOz BACT determinations from 

the RBLC database: 

Step 2 - Technical Feasibility of S02 Control Alternatives 

The emergency diesel generator will be used primarily for emergency situations, if any. However, to 

maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. 

Based on a review of similar emission sources, these emission sources typically do not have any add-on 

controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of SOz emissions from operation of the emergency fuel combustion 

devices is the use of fuel specifications that employ clean burning fuels, implementation of good 

combustion practices and use of combustion controls inherent to the design of the individual combustion 

devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control SOz emissions from the emergency equipment, 

economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 

Top-Down approach. 
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The following table lists the existing S02 BACT determinations for diesel fired emergency equipment. All 
data in the table is based on the information obtained from the U.S. EPA RACT/BACTILAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 
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No controls 
Southeast Emergency ULSD Engines will fire ULSD fuel oil 
Renewable Fuels 12/23/10 Generators (two No limit or propane and each will be 
(FL-0322) 2,682 HP) limited to 500 hours per year of 

operation during emergencies. 

Idaho Power 

Company 6/25110 
Emergency Diesel 

No limit 
Tier 2 Engine, Good 

Generator combustion practices 
ID-0018 

Consumers Energy 
12/29/09 

Emergency ULSD 
No limit 

ULSD combustion, 500 hours 
(MI-0389 Generator of operation per year 

Verenium Emergency 
Comply with applicable 

12/10/09 0.0015% s provisions of 40 CFR 60, 
(FL-0318) generators 

Subpart 1111 

Lake Charles Emergency Diesel 
Cogeneration, LLC 06/22/09 Power Generator 0.0100 lblhr 

Comply with 40 CFR 60 

Engines (1341 HP) 
Subpart 1111 

(LA-0231) 

I 00 hours of operation per year, 
2 MW Emergency 

No limit 
ULSD fuel, good combustion 

Generator practices, EPA certified per 
Southeast Idaho 

NSPS 1111 
Energy, LLC 2110/09 

(ID-0017) 500KW 
100 hours of operation per year, 

emergency No limit 
ULSD fuel, good combustion 
practices, EPA certified per 

generator 
NSPS IIII 

Associated Electric 2200 HP low 

Cooperative Inc 1123/09 
sulfur diesel 

0.89lblhr 
Low sulfur diesel fuel< 0.05% 

emergency s 
(OK-0129) generator 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111; good 
combustion/operating practices, and the use of ultra-low sulfur diesel (ULSD) fuel. 

64456 PER20130001 



Step 5- Select BACT for S02Jrom Emergency Equipment 

BACT for S02 emissions associated with the emergency equipment is proposed as compliance with 
NSPS 1111; good combustion/operating practices, and use ofULSD. 

Best Available Control Technology (BACT) Analysis- Emissions ofVOC 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 

available for control of VOC emissions. Because of the importance of controlling these emissions, MS 

Silicon evaluated technologies that have been demonstrated on similar processes. 

VOC Emission Sources Subject to Control Technology Evaluation 

The VOC emission sources associated with the proposed plant that are included in this VOC BACT 

evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces; 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated VOC emission rates for the sources identified above, please refer to the 

following table: 

VOC Emission Rates for Sources Evaluated for BACT 

I' .yQP:I._lft. 
· .. ·. 

·lttuipJileat.~r~pt,Qn .•. , 
(tQns/year) 

Semi-Enclosed Submerged Arc Furnaces 92.5 

Natural Gas Combustion Equipment 
0.9 

• Ladle preheaters 

Emergency Equipment: 
0.08 

• Emergency Generator 

Total 93.5 

BACT Analysis for VOC Emissions from Semi-Enclosed Submerged Arc Furnaces 
(AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 
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following information resources were consulted in searching for the alternatives available for controlling 

emissions from the semi-enclosed submerged electric arc furnaces: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits 

The following control technologies were identified and evaluated to control VOC emissions from the 

SAFs: 

(a) Operating Practice Modifications; 

(b) Flaring ofVOC Emissions; 

(c) VOC Oxidation Catalysts; 

(d) Post-Combustion Reaction Chamber; 

(e) Catalytic Incineration; and 

(f) Oxygen Injection. 

Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing VOC emissions from the SAF. The previously listed information resources were consulted to 

determine the extent of applicability of each identified control alternative. MS Silicon is also proposing to 

utilize a semi-enclosed SAF design that will reduce the quantity of VOC generated during the furnace 

conversion process. Because of the nature of the furnace process and temperatures that will be achieved 

during the process, engineering literature suggests VOC emissions will be minimal. For purposes of this 

application we have conservatively assumed VOCs will be generated and have assigned an emission factor 

expressed in lbs/ton. 

(a) Operating Practice Modifications -- Due to marketplace demands on the type of products to be 

manufactured and the required product quality, MS Silicon does not propose any additional 

operating practice modifications that will alter VOC emissions from the existing SAF. Therefore, 

this control option will be eliminated for further evaluation in this BACT analysis. 

(b) Flaring ofVOC Emissions-- Based upon a review of the previously listed information resources, 

there is no known application of flaring SAF exhaust gases. Flaring of emissions for VOC 

destruction would require raising the exhaust gas temperature. Thus, based on the relatively large 

gas volumetric flow at a substantial temperature differential, the auxiliary fuel requirements needed 

to operate the flare would be overwhelmingly large. Additionally, it can be speculated as to whether 

the flare would actually result in a decrease of VOC emissions or increase thereof from 

supplemental fuel combustion, which would also result in an increase of NOx emissions and 

potential C02 emissions. Consequently, this control alternative is considered technically infeasible 

for SAF exhausts and thus, will not be considered any further in this BACT analysis. 

(c) VOC Oxidation Catalysts-- Based upon a review of the previously listed information resources, 
there is no known application of VOC oxidation catalysts to control VOC emissions from a SAF. 

The optimal working temperature range for VOC oxidation catalysts is approximately 850 °F- 1,100 

°F with a minimum exhaust gas stream temperature of 500 °F for minimally acceptable VOC 
control. Exhaust gases from the SAF will undergo rapid cooling as they are ducted from the furnace. 
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Thus, the temperature will be far below the minimum 500 °F threshold for effective operation of 

VOC oxidation catalysts. Additionally, the particulate loading in the exhaust gas stream is 

anticipated to be too high for efficient operation of a VOC oxidation catalyst. Masking effects such 

as plugging and coating of the catalyst surface would almost certainly result in impractical 

maintenance requirements, and would significantly degrade the performance of the catalyst. 

Consequently, this control alternative is considered technically infeasible for this application and 

will not be considered any further in this BACT analysis. 

(d) Post-Combustion Reaction Chambers -- Based upon a review of the previously listed 

information resources, there is no known successful application of duct burners or thermal 

incinerators to control VOC emissions from silicon production operations. The feasibility of these 

units to effectively reduce VOC emissions, without resulting in severe operational problems, is 

unknown. Further, such units are expected to consume large quantities of natural gas and oxygen; 

resulting in excessive annual operating costs. 

The principle of destruction within post combustion chambers is to raise the SAF exhaust gases to a 

sufficiently high temperature and for a minimum amount of time to facilitate oxidation. The 

combustion chamber configuration must provide effective mixing within the chamber with an 

acceptable residence time. Recuperative heat exchangers can be used with these systems to recover a 

portion of the exiting exhaust gas heat and reduce the auxiliary fuel consumption. 

The amount of VOC which could be oxidized with post combustion systems is uncertain, and 

precise performance guarantees are expected to be difficult to obtain from equipment manufacturers 

because of the lack of operating experience. In addition, there is the potential for additional 

emissions of NOx and COz from auxiliary fuel combustion. Further, due to the heat and particulate 

loading, the burners would have a short life expectancy, and may sustain severe maintenance and 

reliability problems. Additionally, a single or multiple duct burner system would not be able to heat 

the relatively cool gases from the SAF during cold cycling. Potentially, there are two locations 

where post combustion chambers can be installed, i.e., upstream or downstream of an SAF 

baghouse. Locating upstream of the baghouse would take advantage of slightly elevated 

temperatures in the exhaust gas stream. However, at this location, the post combustion chamber 

would be subject to high particulate loading. The units would be expected to foul frequently from 

the particulate accumulation, and the burners would have severe maintenance and reliability 

problems. Thus, the installation of the post combustion chamber upstream of the baghouse is 

considered technically infeasible. Alternatively, the post combustion chamber could be installed 

downstream of the SAF baghouse. However, even at this location, fouling due to particulate matter 

can occur and more importantly, even cooler exhaust temperatures would be encountered. These 

cooler temperatures would greatly increase the auxiliary fuel requirements. Further, the combustion 

of additional fuel will result in increases in emissions to the atmosphere. 

Based upon the above discussions, the use of a post combustion chamber is considered technically 

infeasible for the silicon production operations and will not be considered any further in this BACT 

analysis. 

(e) Catalytic Incineration -- Based upon a review of the previously listed information resources, 

there is no known application of catalytic incineration to control VOC emissions from silicon 

production operations. Catalytic incinerators use a bed of catalyst that facilitates the overall 

combustion of combustible gases. The catalyst increases the reaction rate and allows the conversion 

of CO to COz at lower temperatures than a thermal incinerator. The catalyst is typically a porous 
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noble metal material which is supported in individual compartments within the unit. An auxiliary 
fuel-fired burner ahead of the bed heats the entering exhaust gases to 500 °F- 600 °F to maintain 
proper bed temperature. Recuperative heat exchangers are used to recover the exiting exhaust gas 
heat and reduce the auxiliary fuel consumption. Secondary energy recovery is typically 70 percent. 

Catalytic incineration systems are limited in application due to potential poisoning, deactivation, 
and/or blinding of the catalyst. Lead, arsenic, vanadium, and phosphorus are generally considered 
poisons to catalysts and deactivate the available reaction sites on the catalyst surface. Particulate can 
also build up on the catalyst, effectively blocking the porous catalyst matrix and rendering the 
catalyst inactive. In cases of significant levels of poisoning compounds and particulate loading, 
catalyst replacement costs are significant. 

As in the thermal incineration discussion, potentially, there are two locations where the incinerator 
can be installed, i.e., upstream or downstream of the SAF baghouse. For the same reasons discussed 
earlier (e.g., fouling due to particulate matter), the upstream location is considered technically 
infeasible. Alternatively, the incinerator can be installed downstream of the meltshop baghouse. 
However, even at this location, fouling due to particulate matter can occur, and further, the exhaust 
will be at a lower temperature. These cooler temperatures would greatly increase the auxiliary fuel 
requirements. The associated combustion of additional auxiliary fuel will result in an unacceptable 
increase in operating costs. Further, the combustion of additional fuel will result in increases in 
emissions to the atmosphere. 

Due to the lack of application of catalytic incineration for SAFs and potentially adverse technology 
applicability issues, this control alternative is considered technically infeasible and will not be 
considered any further in this BACT analysis. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

All control alternatives identified in Step 2 were eliminated as not technically feasible for controlling VOC 
emissions from the SAF. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Good operating practices are only technically feasible control option in controlling VOC emissions from 
the SAF. 

Step 5 - Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 
submerged arc furnaces or any other sources associated with the silicon production operations. Review of 
state permit information identified the following with respect to submerged electric arc furnaces at silicon 
production plants: 

Paeifityl 

.DECIP 
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Globe Metallurgical Two submerged-
Inc arc semi-enclosed-

Niagara Falls, NY 11/26/10 type electric No limit No control 
furnaces 

Permit#: 9-2911-

00078/00009 (22 MW!hr) 

VOC: 5.7 lblhr 

Globe Metallurgical 20 MW Electric 
Capacity: 20 

Arc Furnaces (2) 
Selma, AL 9/10110 

producing silicon 
MW!hr No control 

104-0001 metal VOC: 0.29 

lbs/MW 

West Virginia Alloy, Electric submerged VOC: 4.15 lblhr 
Inc. arc furnace No. 15 

01/18/06 for the production Nominal 
Alloy, West Virgina 

of silicon metal Capacity: 2 
No controls 

R30-0 1900001-2006 and ferroalloys tonslhr 

Electric Arc 
Globe Metallurgical Furnaces 

Inc 
10/24/01 (Ferrosilicon and None 

Waterford, OH Silicon metal 
No controls 

ID: 06-84-00-0105 production 

furnaces) 

As shown in the above table, VOC emissions from submerged electric arc furnaces are uncontrolled. None 

of the sources as reflected in the above table have proposed or successfully implemented any add-on 

control devices to control VOC emissions from SAF operation. 

MS Silicon is proposing the BACT for VOC from the SAFs as follows: 

• Good operating practices; and 

• Total VOC emissions from the SAF shall be limited to 2.4 lbs/ton (averaged over a 30-

day period) of silicon produced. 

BACT Analysis for VOC Emissions from Natural Gas Combustion (AA-202) 

Natural Gas Combustion Sources- Includes the following: 

• Ladle Pre-Heaters (4- 100 MMBtulhr): 0.9 tpy VOC; 
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Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 
- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 
Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control VOC that is 
emitted in small quantities from each combustion unit. See below table for summary of VOC BACT 
determinations from the RBLC database: 
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Mid-American Steel Ladle Preheater 0.0055 
and Wire Company 09/08/08 

BACT-
and refractory lb/MMBtu 

Combustion of 
PSD natural gas 

OK-0128 drying (total) 

Nucor Steel BACT- 0.0006 Good combustion 
04-03/06 

PSD 
Ladle Dryer 

lb/MMBtu practice AR-0090 

Best operational and 
Republic Engineered 

Ladle 5.5 
engineering 

Products, Inc OH- 08030/05 LAER 
Dryers/Pre heaters lb/mmscf 

practices, good 
0303 combustion 

practices 

Charter 

Manufacturing Co. 
0.005 

06/10/04 
BACT- Ladle Preheater 

lb/MMBtu 
Inc. Charter Steel PSD and Dryers 

No controls 

OH-0276 

As shown in the above table, no add-on controls are used for VOC control from the small natural gas 
combustion equipment at ferroalloy facilities. 

Step 5 - Select BACT 

The RACT/BACTILAER Clearinghouse (RBLC) and review of other permits reveal that similar natural 
gas combustion devices use fuel specifications and good combustion practices for controlling VOC 
emissions. No similar sized natural gas combustion devices were identified as using add-on VOC controls 
as BACT. 

Thus, BACT is defmed as combustion of clean fuel and good combustion practices. For the natural gas 
combustion sources associated with the proposed plant, combustion of natural gas and good combustion 
controls were the only control methods evaluated. Since the highest level of VOC control as noted above 
will be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 
performed. 

BACT for the VOC emissions from small natural gas combustion devices to be used to support the 
silicon manufacturing processes is as follows: 
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• Combustion of natural gas; 

• Good operating practices; and 

• Total VOC emission limit of 0.0055 lb/MMBtu (AP-42 Emission Factor). 

BACT Analysis for VOC Emissions from Emergency Equipment (AA-501) 

Emergency Equipment - Includes the following: 

• Diesel-Fired Emergency Generator (1 rated at 670-HP each): 0.27 tpy VOC. 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control VOC that is 

emitted at from each piece of emergency equipment. See below table for summary of VOC BACT 

determinations from the RBLC database: 

Step 2 - Technical Feasibility of VOC Control Alternatives 

The emergency diesel generator will be used primarily for emergency situations, if any. However, to 

maintain the integrity of the equipment, the generator will be operated for 100 hours per year or less. 

Based on a review of similar emission sources, these emission sources typically do not have any add-on 

controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control ofVOC emissions from operation of the emergency fuel combustion 

devices is the use of fuel specifications that employ clean burning fuels, implementation of good 

combustion practices and use of combustion controls inherent to the design of the individual combustion 

devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control VOC emissions from the emergency equipment, 

economic, energy and environmental impact analyses were not performed, nor are required by USEPA's 

Top-Down approach. 

The following table lists the existing VOC BACT determinations for diesel fired emergency equipment. 

All data in the table is based on the information obtained from the U.S. EPA RACT/BACT/LAER 

Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 

agencies. 

Idaho Power 

Company 

ID-0018 
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6/25/10 

750KW 

Emergency Diesel 

Generator 

6.4 G/KW

H 

Tier 2 Engine, Good 

combustion practices 



2000KW 
6.4 G/KW-Consumers Energy 

12/29/09 Engine design and operation 
(MI-0389) 

Emergency ULSD 
H 

Generator 

2000KW 
6.4 G/KW-

The emergency generator and 
Emergency 

H 
fire pumps are both an 

generators Emergency Stationary 
Verenium Compression Ignition Internal 

12/10/09 
(FL-0318) Combustion Engine (Stationary 

Emergency ULSD 
3.0 g/hp-hr ICE) and shall comply with 

Fired Pump applicable provisions of 40 CFR 
60,Subpartiiii 

2200 HP low 
sulfur diesel 

1.55 lb/hr Good combustion practices 
Associated Electric emergency 

Cooperative Inc 1123/09 generator 

(OK-0129) 267 HP low sulfur 

diesel emergency 0.66lbs/hr Good combustion practices 
fir pump 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS IIII and good 
combustion/operating practices 

Step 5- Select BACT for VOC from Emergency Equipment 

BACT for VOC emissions from the emergency equipment is proposed as: 

• Compliance with NSPS 1111; and 

• Good combustion/operating practices. 

AA-000 Silicon Manufacturing Plant 

AA-100 Raw Material Receiving, HandDng and Storage Operations 

AA-101 Material Handling and Transfer to and from Coal Storage Pile 
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AA-lOla 
Conveyance of Coal to Charging Storage Silo equipped with 
120,000 acfm Baghouse Control (BG5) 

AA-102 Material Handling and Transfer to and from Wood Storage Pile 

AA-102a 
Conveyance of Wood to Charging Storage Silo equipped with 
Baghouse Control (BG5) 

AA-102b Wood Chipper 

AA-103 Material Handling and Transfer to and from Quartz Storage Pile 

AA-103a 
Conveyance of Quartz to Charging Storage Silo equipped with 
Baghouse Control (BG5) 

AA-104 
Material Handling and Transfer to and from Limestone Storage 
Pile 

AA-105 Storage Piles Processing (i.e., Bulldozing) 

AA-106 Wind Erosion on Coal, Wood and Quartz Storage Piles 

AA-200 Silicon Manufacturing Plant 

Four (4) Submerged Arc Furnaces equipped with individual 
negative pressure Baghouses (BG 1, BG2, BG3, and BG4) for 

AA-201 
controlling emissions from the maximum production capacity of 
2.75 tons/hour per furnace and 11.0 tons/hour utilizing all four 
furnaces and 21,024 tons/year per furnace and 84,096 tons/year 
utilizing all four furnaces. 

AA-201a Casting Frames 

AA-202 
Four (4) 10.0 MMBTU/Hr Natural Gas-Fired Ladle Preheaters (2 
ton ladle capacity) 

AA-300 Product Refinement and Handling 

AA-301 
Silicon Grinding and Milling Operations equipped with a Baghouse 
(BG6) 

AA-400 Otber Plantwide Operations and Activities 
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AA-401 

AA-402 

AA-402a 

AA-403 

AA-404 

AA-405 

AA-500 

AA-501 

AA-000 Silicon 

(Entire Production 

Facility) 

Natural Gas 
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One (1) Oxygen Vertical Storage Tanks and One (1) Diesel Storage 
Tank Size? 

Plantwide Fugitive Emissions from Roadways 

Plantwide Fugitive Emissions from Transport of Raw Materials 
(Material Storage Piles to SAF Charging Building) 

Slag Handling and Storage 

Silica Fume Silos 

Facility Wide Miscellaneous Operations subject to APC-S-6 
(Insignificant Activities) 

Emergency Support Equipment 

One (1) 670 HP Diesel-Fired Emergency Generators 

Determine the Maintain All Records and 

84,096 tpy 
Production for each Submit a Semi-Annual 

consecutive 12- Production Report for each 
month period consecutive 12-month period 

350,000 Determine the total Maintain Records and Submit 



AA-101 
(Coal Storage 
Pile Material 

Handling) 

Combustion 

NOx 

co 

S02 

voc 

PM/PM10 

PM2.5 

HAP 

Pretest 
Conference/ 

Protocol 

Control 
Equipment 

PMIPM10/ 
PM2.5 
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MMBtu/yr 

1,906.2 tpy 

1,444.3 tpy 

2,170.1 tpy 

93.5 tpy 

81.8 tpy 

73.33 tpy 

9.90 tpy (Single) 

24.9 tpy 
(Combined) 

BACT: Best 
Management 

Practices 
including a 3-

sided 
windscreen 

barrier, reduced 
drop heights 

Combustion Rate 

Determine the 
Emission Rate for 

each consecutive 12 
month period 

30-days prior to 
performance testing 

if requested by 
MDEQ upon 60 day 
advanced of Stack 

Test Protocol 

Regular 
Maintenance shall be 
performed and kept 

in log form 

Implement and 
Develop Dust 

Control Plan for 
demonstrating 

compliance with 
BACT 

Semi-Annual Records of Usage 
Rate 

Maintain All Records and 
Submit Semi-annually to 

Demonstrate Compliance with 
consecutive 12-month period 

Individual and Combined 
Emission Limitations and/or 

Individual and Combined 
BACT Emission Limitation 

Submit Results no later than 
60 days following actual test 

Submit Semi-annual Reports 
that the permittee is 

incompliance with the Dust 
Control Plan 



technically 
feasible), use of 

chemical 
stabilization, 

and/or watering 
to reduce visible 
emissions and 

the development 
of a fugitive dust 
control plan to 
minimize PM 

emissions 

Determine the 
Semi-Annual Report the Material Material 

Throughput 105,120 tpy Throughput Rate for Material Throughput Rate for 
each consecutive 12 month Rate each consecutive 12 

period 
month period 

Implement and 

AA-101a 
BACT: 0.003 Develop Dust Submit Semi-annual Reports 

(Coal 
PMIPM10/ gr/dscf and use Control Plan for that the permittee is 

PM2.5 of Baghouse for demonstrating incompliance with the Dust Conveyance) PM control compliance with Control Plan 
BACT 

BACT: Best 
Management 

Practices 
including a 3-

sided 
windscreen 

barrier (where 
technically Implement and 

AA-102 
feasible), 

Develop Dust Submit Semi-annual Reports reduced drop 
(Wood Storage PMIPM10/ heights, use of Control Plan for that the permittee is 
Pile Material PM2.5 

chemical demonstrating incompliance with the Dust 
Handling) stabilization, compliance with Control Plan 

and/or watering BACT 

to reduce visible 
emissions and 

the development 
of a fugitive dust 
control plan to 
minimize PM 

emissions 

AA-102 Determine the 
Semi-Annual Report the Material Material (Wood Storage 

Throughput 212,763 tpy Throughput Rate for Material Throughput Rate for 
Pile Material each consecutive 12 month 

Handling) Rate each consecutive 12 
period month period 

AA-102a PMIPM10/ BACT: 0.003 Implement and Submit Semi-annual Reports 

(Wood PM2.5 gr/dscf and use Develop Dust that the permittee is 
of for Control Plan for in co ce with the Dust 
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demonstrating 
compliance with 

BACT 

BACT: 
Operation with 

Implement and an enclosure 
AA-102b that will Develop Dust Submit Semi-annual Reports 

(Wood PMIPM10/ minimize Control Plan for that the permittee is 

Chipper) PM2.5 
fugitive demonstrating incompliance with the Dust 

emissions and compliance with Control Plan 

limited hours of BACT 

operation 

BACT: Best 
Management 

Practices 
including a 3-

sided 
windscreen 

barrier (where 
technically 

Implement and AA-103 feasible), 
Develop Dust Submit Semi-annual Reports (Quartz reduced drop 

Storage Pile 
PMIPM10/ 

heights, use of Control Plan for that the permittee is 

Material PM2.5 
chemical demonstrating incompliance with the Dust 

Handling) stabilization, compliance with Control Plan 

and/or watering BACT 

to reduce visible 
emissions and 

the development 
of a fugitive dust 
control plan to 
minimize PM 

emissions 

AA-103 Determine the 
Semi-Annual Report the (Quartz Material Material 

Material Throughput Rate for Storage Pile Throughput 212,763 tpy Throughput Rate for 
each consecutive 12 month Material Rate each consecutive 12 

period Handling) month period 

Implement and 

AA-103a BACT: 0.003 Develop Dust Submit Semi-annual Reports 

(Quartz PMIPM10/ gr/dscf and use Control Plan for that the permittee is 

Conveyance) 
PM2.5 of Baghouse for demonstrating incompliance with the Dust 

PM control compliance with Control Plan 
BACT 
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BACT: Best 
Management 

Practices 
including a 3-

sided 
windscreen 

barrier, reduced Implement and 
drop heights, Develop Dust Submit Semi-annual Reports 

PMIPM10/ use of chemical Control Plan for that the permittee is 
PM2.5 stabilization, demonstrating incompliance with the Dust 

AA-104 and/or watering compliance with Control Plan 
(Limestone to reduce visible BACT 

Storage Pile emissions and 
Material the development 

Handling) of a fugitive dust 
control plan to 
minimize PM 

emissions 

Determine the Semi-Annual Report the 
Material Material 

Throughput 183 tpy Throughput Rate for 
Material Throughput Rate for 

each consecutive 12 month 
Rate each consecutive 12 period 

month period 

BACT: 
Development of 

Dust Control 
Plan including 

measures to 
Implement and 

eliminate dust 
AA-105 such as 

Develop Dust Submit Semi-annual Reports 

(Storage Piles 
PMIPM10/ application of 

Control Plan for that the permittee is 
PM2.5 demonstrating incompliance with the Dust 

Processing) wet compliance with Control Plan 
suppressants, 

BACT 
watering, speed 
reduction and 
vacuuming or 
sweeping, as 

required 

BACT: 
Implementation 

of a Fugitive 
Dust Control Implement and 

AA-106 
Plan. Visible Develop Dust Submit Semi-annual Reports 

(Storage Pile 
PMIPM10/ emissions shall Control Plan for that the permittee is 

Wind Erosion) 
PM2.5 be controlled demonstrating incompliance with the Dust 

using water, compliance with Control Plan 
dust BACT 

suppressants, or 
wind screens as 

needed. 
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BACT: 0.005 Implement and 

gr/dscf and use Develop Dust 
PMIPM10/ 

of fabric filter Control Plan for 
PM2.5 

control (i.e., demonstrating 

baghouse) 
compliance with 

BACT 

BACT: 95,467 
for each furnace 
and 381,866 tpy 
of C02e ffor all 
four Furnaces Determine the C02e 

GHG combined; Use Emission Rate for 
(as C02e) of Semi- each consecutive 12 

Enclosed month period 
Furnace; and 

Good Operation 
AA-201 and 

(Submerged Maintenance 
Arc Furnaces) 

BACT: 45.0 
lbs/ton 

NOx (averaged over a 
3-hr period) of 

Silicon 
produced 

BACT: 34.0 
lbs/ton Installation and Submit Semi-annual Report of 

(averaged over a Operation of CEMS Emission from CEMs Data 
3-hr period) of 

Silicon 
co produced; Good 

Combustion and 
Operating 

Practices; Use of 
Semi-Enclosed 

Furnace 

BACT: 52.0 
lbs/ton 

(averaged over a 

AA-201 
3-hr period) of 

Silicon 
(Submerged produced; and Installation and Submit Semi-annual Report of Arc Furnaces) S02 

Utilization of Operation of CEMS Emission from CEMs Data 
Low Sulfur 

Content 
Material (where 

technically 
feasible) 

AA-201 BACT: 2.4 Initial Performance Submit Semi-Annual Report of 
(Submerged voc lbs/ton Testing for Emissions utilizing Data 

Arc Furnaces) (averaged over a Developing obtained from Operational 
averaged over a Operational Range Performance Testing 
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AA-201a 
(Casting 
Frames) 

AA-202 
(Ladle 

Preheaters) 

PMIPMlO/ 
PM2.5 

PM 

co 

Opacity 

Operating Limit 

PMIPMlO/ 
PM2.5 

NOx 

PMIPMlO/ 
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24-hr period) of 
Silicon 

produced; and 
Good Operating 

Practices 

0.99 lb!MW-hr 
(compliance 

with 40 CFR 60, 
Subpart Z) 

Less than 20 
volume percent 
on a dry basis 

COMs 
Installation and 

Operation 

15% from 
control device 

Only Two out of 
the Four 

Furnaces may 
be operated at 
any given time. 

BACT: Best 
Management 
Practices to 
minimize the 
generation of 

fugitive 
particulate 
emissions 

BACT: 0.08 
lbs/MMBTU; 
lowNOxor 
equivalent 

burners/technol 
ogy; combustion 

of clean fuel; 
and good 

combustion 
practices 

BACT: 0.0076 
lbs/MMBTU; 

NSPS Subpart Z Requirements 

Requirements may be removed upon submittal of 
modeling to show compliance with NAAQS 

Utilize Best 
Management 
Practices for 

demonstrating 
compliance with 

BACT 

Utilize Good 
Combustion 

Practices and 
Implement 

Maintenance 
Guidelines for 
demonstrating 

compliance with 
BACT 



PM2.5 

co 

S02 

Combustion of 
Natural Gas; 

and Good 
Combustion 

Practices 
BACT: 0.0840 
lbs/MMBTU; 

Combustion of 
Natural Gas; 

and Good 
Combustion 

Practices 
BACT: 0.0006 
lbs/MMBtu; 

Combustion of 
Clean Fuel (i.e., 
Combustion of 

Natural Gas 
Only); and 

Good 
Combustion 

Practices 

BACT: 
0.00551b/MMBt 
u; Combustion 

VOC of Natural Gas; 

AA-202 
(Ladle 

Preheaters) 
GHG 
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and Good 
Operating 
Practices 

BACT:117 
lb/MMBTUof 

C02 

BACT: 
0.00221b/MMBt 
u of Methane; 

BACT: 0.0002 
lb/MMBtu of 

N20 

BACT: Good 
Combustion 

Practices, 
Combustion of 

Natural Gas 
Only, Periodic 
Maintenance, 

and Selection of 
the Most 

Determine the 
Emission Rate for 

each consecutive 12 
month period 

Maintain All Records and 
Submit Semi-annually to 

Demonstrate Compliance with 
consecutive 12-month period 

Individual and Combined 
Emission Limitations and/or 

Individual and Combined 
BACT Emission Limitation 



AA-301 
(Silicon 

Grinding and 
Milling) 

AA-402 
and AA-402a 
(Unpaved and 
Paved Roads 

and Plantwide 
Trasnport 
Fugitive 

Emissions) 

AA-403 
(Slag 

Handling and 
Storage) 

AA-404 
(Silica Fume 

Silo) 

AA-501 
(Emergency 
Generators) 

PMIPM10/ 
PM2.5 

PMIPM10/ 
PM2.5 

PMIPM10/ 
PM2.5 

PMIPM10/ 
PM2.5 

Opacity 

PMIPM10/ 
PM2.5 

co 

voc 

NOx 
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Efficient Burner 
Design 

BACT: 0.003 
gr/dscf and use 
of Baghouse for 

PM control 

BACT: 
Development of 

Dust Control 
Plan including 

measures to 
eliminate dust 

such as 
application of 

wet 
suppressants, 

watering, speed 
reduction and 
vacuuming or 
sweeping, as 

required 

BACT: 0.003 
gr/dscf and use 
of Baghouse for 

PM control 

BACT: 0.01 
gr/dscffor 

PM10/PM2.5 
and the use of 

Bin Vent Filter 
for PM Control 

Dust Handling 
Equipment 

Emissions shall 
not exceed 10% 

BACT: Good 
Combustion and 

Operating 
Practices and 
Compliance 

with NSPS IIII 

BACT: Good 
Combustion and 

Implement and 
Develop Dust 

Control Plan for 
demonstrating 

compliance with 
BACT 

Implement and 
Develop Dust 

Control Plan for 
demonstrating 

compliance with 
BACT 

Implement and 
Develop Dust 

Control Plan for 
demonstrating 

compliance with 
BACT 

Implement and 
Develop Dust 

Control Plan for 
demonstrating 

compliance with 
BACT 

Implement 
Maintenance 

Guidelines for 
demonstrating 

compliance with 
BACT 

Maintain and Submit Semi
Annual Reports that the 

permittee is in compliance with 
the Dust Control Plan 

Submit Semi-annual Reports 
that the permittee is 

incompliance with the Dust 
Control Plan 

Submit Semi-annual Reports 
that the permittee is 

incompliance with the Dust 
Control Plan 

Submit Semi-annual Reports 
that the permittee is 

incompliance with the Dust 
Control Plan 

Maintain and Submit Semi
Annual Reports of Emissions 

and Use of Low Sulfur Fuel Oil 
for each consecutive 12-month 

period 

I 



Operating 
Practices; 

Compliance 
with NSPS IIII; 

S02 and Use of Ultra 

AA-501 
(Emergency 
Generators) 

AA-000 
(Entire 

Facility) 
*where 

applicable 

AA-405 

NSPS Subpart 
IIII 

CAM 

NSPS Subpart Z 

MACT Subpart 
yyyyyy 

MACT Subpart 
zzzz 

Opacity 

PMIPMlO 
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Low Sulfur 
Diesel (ULSD) 

fuel 

Applicability 

Lifetime 
Requirements 

Emission 
Standards 

Diesel Fuel 
Requirements 

Applicability 

Applicability 

Applicability 

Compliance 
Date (Upon 

Startup) 

Emission 
Standards 

Compliance via 
NSPS Subpart 

IIII 

No more than 
20% 

0.6 lbs/MMBTU 
or as otherwise 

Monitoring and 
Compliance 

Requirements 

Initial Notification and 
Notification of Compliance 

Status Requirements 



(Insignificant 
Activities) 

*where 
applicable 

S02 

limited by 
facility 

modification 
restrictions 

E = 0.8808*1· 
o.t667 or as 
otherwise 
limited by 

facility 
modification 
restrictions. 

0.2 grains/dscf 
of flue gas 

calculated to 
12% C02 by 

volume 
4.8 lbs/MMBTU 
per hour or as 

otherwise 
facility 

modification 
restrictions 

VI. Source Impact Analysis 
The owner or operator of a proposed source or modification is required to demonstrate that 
allowable emission increases from the proposed source or modification, in conjunction with all 
other applicable emissions increases or reductions (including secondary emissions), will not cause 
or contribute to air pollution in violation of: 1) any national ambient air quality standard in any air 
quality control region; or 2) any applicable maximum allowable increase over the baseline 
concentration in any area. 

The modeled concentrations used to determine compliance with any NAAQS and PSD increment 
depend on 1) the type of standard, i.e., deterministic or statistical, 2) the available length of record 
of meteorological data, and 3) the averaging time of the standard being analyzed. When the 
analysis is based on 5 years of National Weather Service meteorological data, the following 
estimates are used: 

• For deterministically based standards (e.g., S02), the highest, second-highest short term 
estimate and the highest annual estimate; and 

• For statistically based standards (e.g., PMw), the highest, sixth-highest estimate and 
highest 5-year average estimate. 

A. Existing Air Quality 
Any application for a permit under the Prevention of Significant Deterioration program is 
required to contain an analysis of ambient air quality in the area that the major stationary 
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source or major modification would affect for each of the following pollutants: a) for the 
source, each pollutant that it would have the potential to emit in a significant amount; b) for 
the modification, each pollutant for which it would result in a significant net emissions 
increase. 

The existing air quality is defined by the natural and human-generated sources of air 
pollution. The area surrounding the proposed Tishomingo County facility is considered rural 
and in attainment for all regulated pollutants. The pollutants under consideration in the 
analysis are particulate matter less than 10 microns (PM10), particulate matter less than 2.5 
microns (PM2.5), sulfur dioxide (S02), nitrogen dioxide (N02), volatile organic compounds 
(VOC), and carbon monoxide (CO). 

B. Modeling Procedure 
All estimates of ambient concentrations are to be based upon applicable air quality models, 
data bases and other requirements specified in Appendix W of Title 40 of the Code of Federal 
Regulations (CFR) Part 51, Guideline on Air Quality Models. 

The AMS/EP A Regulatory Model (AERMOD) version 12345 was used to estimate impacts 
from all pollutants. The modeling analysis was conducted using the regulatory default 
options. Building wake and downwash effects were accounted for using the Building Profile 
Input Program (BPIP) version 04274. 

A total of eight (8) point sources, four (4) volume sources, and two (2) area sources related to 
the project were considered in the analysis. A description of the emission sources, the 
parameters, and the modeled emission rate are provided in Tables 1-3. Off-site sources were 
screened using the North Carolina 20D rule to determine if the sources could be considered to 
cause a significant concentration gradient in the vicinity of the proposed project. The full 
impact analysis included a total often (10) off-site sources (See Table 4- Competing Source 
Inventory). 

The hourly meteorological database used in the preliminary and full impact analysis consisted 
of five years (2007-2011) of Tupelo Regional Airport, Tupelo, MS surface data and Jackson
Evers International Airport, Jackson, MS upper air combined. This data was provided by the 
MDEQ and preprocessed using the AERMET meteorological preprocessor (Version 12345) 
for the AERMOD dispersion model. 

A Cartesian receptor grid was used for the Screen modeling runs. The receptor grid was 
designed to ensure that the point of maximum ambient impact is identified and consisted of 
receptors extending to 50-km from the proposed plant site. Receptor spacing was as follows: 

• 50-meter spacing along the site boundary. 

• 100-meter spacing from the site boundary extending to 2-kilometers 

• 200-meter spacing from 2-kilometers extending to 3-kilometers 

• 500-meter spacing from 3-kilometers extending to 5-kilometers 

• !-kilometer spacing from 5-kilometers extending to 1 0-kilometers 

• 2-kilometer spacing from 10-kiliometer extending to 20-kilometers 

• 5-kilometer spacing from 20-kilometers extending to 50-kilometers 

The total number of receptors in the grid was 3,484. 

The receptor grid used for the refmed modeling runs consisted of the subset of the receptors 
that were determined to be within the impact area determined by the screening modeling runs. 
Receptor coordinates, elevations, height above ground, and the hill height scales were 
produced using the AERMAP terrain preprocessor version 11103 for input to AERMOD. 
Maximum impacts were defined with 1 00-meter spacing. 

64456 PER20130001 



Table 1 - MS Silicon Point Source Parameters 

Emission Point I AERMOD 
Stack 

Diameters Velocity Temp I height (pph) I (g/sec) I (pph) I (g/sec) I (pph) I (g/sec) I (pph) I (g/s) I (pph) I (g/s) Description Source ID 
(meters) 

(meters) (m/sec) eK) 

SAF1 91.44 1.93 19.37 449.82 3.49 0.44 3.49 0.44 123.75 15.59 141.9 17.88 93.5 T 11.78 
4 Submerged Arc SAF2 91.44 1.93 19.37 449.82 3.49 0.44 3.49 0.44 123.75 15.59 141.9 17.88 93.5 I 11.78 Furnaces w/ 
baghouses SAR3 91.44 1.93 19.37 449.82 3.49 0.44 3.49 0.44 123.75 15.59 141.9 17.88 93.5 I 11.78 

SAF4 91.44 1.93 19.37 449.82 3.49 0.44 3.49 0.44 123.75 15.59 141.9 17.88 I 93.5 I 11.78 

Raw Materials RM1 12.19 1.37 18.29 293.15 0.77 0.097 0.77 0.097 
Baghouses RM2 24.38 1.37 18.29 293.15 0.77 0.097 0.77 I 0.097 

Product Refinement PR1 12.19 1.07 18.29 293.15 0.39 0.049 0.39 I 0.049 
& Handling 

PR2 24.38 1.07 18.29 293.15 0.77 0.097 I 0.39 I 0.049 Baghouses 

Table 2 - MS Silicon Volume Source Parameters 

Emission Point I AERMOD 
..L"-'"".1'-'U..:>\,.1 Initial Initial 

Description Source ID 
height Sigma Y Sigma Z I (pph) I (g/sec) I (pph) I (g/sec) I (pph) I (g/sec) I (pph) I (g/s) I (pph) I (g/s) 

(meters) (meters) (meters) 
I I 

4 Natural gas-fired I F1 20.01 1.37 18.29 0.010 0.00126 0.010 0.00126 1.6 0.20 0.012 o.oo15 1 1.65 1 o.21 
Ladle Preheaters I F2 20.01 1.37 18.29 0.010 0.00126 0.010 0.00126 1.6 0.20 0.012 0.0015 I 1.65 I 0.21 

I CF1 14.00 1.07 18.29 0.006 0.000756 0.006 0.000756 
Casting Frames 

CF2 14.00 1.07 18.29 0.006 0.000756 0.006 0.000756 
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Table 3- MS Silicon Area Source Parameters 
- ------ ---···-

Emission Point Stack Pa.rameters PM25 Emission Rate PMIO Emission Rate . 
Emission Point AERMOD 

Release X-DIM of Y-DIMof 
Total Area 

Description Source ID 
height Area Area 

(m2) 
(pph) (g/sec) (g/sec/m2) (pph) (g/sec) (g/sec/m2) 

(meters) (meters) (meters) 

PA-Proce5s Area " 

Process Area PA 9.14 229.66 339.73 78,022.39 0.24 0.0308 3.95E-07 1.35 0.1706 2.19E-06 

Material Handling - - - - 0.0616 0.0078 - 0.411 0.052 -
Slag to tie into Raw 

No Emissions from this source No emissions from this source 
Material Baghouse - - - -
Silica Fume Silos - - - - 0.03 0.0038 - 0.03 0.0038 -
Vehicle Traffic - - - - 0.08447 0.0106 - 0.8447 0.106 -
Raw Material Transfer 

0.0685 0.0086 0.0685 0.0086 
Vehicles - - - - - -

SP-Pile Storage Area 

Pile Storage Area SP 9.14 166.03 105.72 17,552.69 0.1717 0.0216 1.23E-06 0.4866 0.0613 3.49E-06 

Wood Chipper - - - - 0.04 5.04E-03 - 0.04 5.04E-03 - . 

Bulldozing - - - - 0.0464 5.85E-03 - 0.3896 4.91E-02 -
Storage Piles - - - - 0.0853 1.08E-02 - 0.05696 7.18E-03 -

Table 4 - Competing Source Inventory 

Source Name 
Pollutant Emissions Rates (TPY) 

PMlO PM2.5 N02 802 . 
Columbia Gulf Transmission, Corinth Co 7.71 7.71 5304.7 1.97 

Kingsford Manufacturing Company 176.64 176.54 328.48 75.17 

Oil Dri Production Company 275.56 275.56 283.64 278.5 

Tiffm Motorhomes Inc., Paint Facility 77.02 77.02 351.99 2.71 

TV A Magnolia Combined Cycle 273.38 273.38 1009.19 71.14 

Tennessee 

Packaging Corporation of America 1534.02 2400.59 
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Cherokee Nitrogen Company 307.85 

TV A - Colbert 11122.00 

Texas Eastern Transmission-Barton Compression Station 171.00 

Wise Alloys Plant 375.87 44276.00 
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C. Air Quality Monitoring Requirements 
The ambient air quality analysis is required to contain continuous air quality monitoring data gathered 
for purposes of determining whether emissions of that pollutant would cause or contribute to a 
violation of the standard or any maximum allowable increase. The source may be exempt from the 
preconstruction monitoring requirements if the air quality impacts are less than the monitoring de 
minimis concentrations. 

Table 5- Preconstruction de minim us levels. 

Ozone VOC or NOx emission increase 
< 100 TPY 

Reduced Sulfur 10 

Preliminary analysis results show the impact of carbon monoxide to be below the monitoring de 
minimis concentrations. The preconstruction monitoring requirement for these pollutants is, therefore, 
waived. Existing ambient air monitoring for the remaining pollutants is being used in lieu of 
conducting preconstruction monitoring. 

The preliminary impact assessment emissions ofPMIO, PM2.5, N02, and S02were predicted to have 
a significant impact. In lieu of conducting preconstruction ambient monitoring for this purpose 

D. PSD Preliminary Analysis Modeling Impacts 
In the preliminary analysis, only the significant increase in potential emissions of a pollutant from a 
proposed new source, or the significant net emission increase of a pollutant from a proposed 
modification is modeled. A full impact analysis for a particular pollutant is not required when 
emissions of that pollutant from a proposed source or modification would not increase ambient 
concentrations by more than prescribed significant ambient impact levels. 

Table 6 summarizes the results of the preliminary analysis. The modeled results presented are the 
highest estimated concentration for averaging times of 24-hours or less and the highest annual average 
of the individual years for the annual averaging period. 

Table 6 - Significant Impact Modeling Results 
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(I) Highest First High 

Modeled results for carbon monoxide were less than the significant impact level for both the 1-hour 
and 8-hour averaging periods, therefore, no further analysis was required for these pollutants. 
Modeled results for PMw, PMzs, SOz, and NOz were greater than the significant impact levels; 
therefore, a full impact analysis was conducted on these pollutants. 

Significant Impact Area (SIA) 

If the modeled concentrations from the preliminary modeling analysis equal or exceed the applicable 
significant impact level, then a full impact analysis must be performed. The preliminary analysis is 
used to determine the Significant Impact Area (SIA). The SIA is a circular area with a radius that 
extends from the source to ( 1) the most distant point where the modeling predicts a significant ambient 
impact will occur, or (2) 50 kilometers, whichever is less. The SIA is determined for each averaging 
period for each pollutant with predicted concentrations equal to or greater than the significant impact 
level. The SIA used for the full impact analysis for a pollutant with more than one averaging period is 
the largest of the SIAs determined for that pollutant. The proposed project's significant impact area for 
N02, PM10, PM2.5, and S02 can be seen in Figures 1-4, respectively. 

The minor source baseline date is the earliest date after the trigger date on which a complete PSD 
application for a major source or major source modification is received by the permit reviewing 
authority that results in a 1 ug/m3 annual increase in the average annual concentration of the applicable 
pollutant. Mississippi Silicon, LLC, establishes the minor source baseline date in Tishomingo County 
for PMw, PMz.s, SOz, and NOx. The PMw, PMzs, SOz, and NOx minor source baseline for each 
pollutant is October 10, 2013. 

As can be seen in Figures Mississippi Silicon, LLC, is located near the borders of Tishomingo, Alcorn 
and Prentiss counties. The impact area for PMzs extends into Alcorn and Prentiss counties, whereby, 
establishing the PMz.s minor source baseline date for those counties. The PM25 minor source baseline 
date for Alcorn and Prentiss Counties is October 10, 2013. The impact area for S02 extends into 
Prentiss County, whereby, establishing the SOz minor source baseline date for Prentiss County. The 
S02 minor source baseline date for Prentiss County is October 10,2013. 
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Figure I - N02 Significant Impact Area 
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Figure 2- PMlO Significant Impact Area 
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Figure 3 - PM2.5 Significant Impact Area 
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Figure 4 - S02 Significant Impact Area 
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E. PSD Full Impact Analysis Modeling Impacts 

A full impact analysis is required for any pollutant for which the proposed source's estimated ambient 

pollutant concentrations exceed prescribed significant ambient impact levels. This analysis expands 

the preliminary analysis in that it considers emissions from: the proposed source; existing sources; 

residential, commercial, and industrial growth that accompanies the new activity and the new source or 

modification. For SOz, PM10, Pm2.5 and NOz, the full impact analysis actually consists of separate 

analyses for the NAAQS and PSD increments. 

The impact area is a circular area with a radius extending from the source to (1) the most distant point 

where approved dispersion modeling predicts a significant ambient impact will occur, or (2) a 

modeling receptor distance of 50 km, whichever is less. 

1. NAAQS 
The NAAQS are maximum concentration "ceilings" measured in terms of the total 

concentration of a pollutant in the atmosphere. For a new or modified source, compliance 

with any NAAQS is based upon the total estimated air quality, which is the sum of the 

ambient estimates resulting from existing sources of air pollution and the modeled ambient 

impact caused by the applicant's proposed emissions increase and associated growth. The 

applicant is required, at a minimum, to explicitly model all nearby sources as part of the 

NAAQS analysis. The modeling guideline defmes a "nearby" source as any point source 

expected to cause a significant concentration gradient in the vicinity of the proposed new 

source or modification. For PSD purposes, "vicinity" is defmed as the impact area. The 

location of such nearby sources could be anywhere within the impact area or an armular area 

extending 50 kilometers beyond the impact area. 

Compliance with the annual NAAQS was demonstrated as follows: 

Table 7- Modeled Form of the NAAQS by Averaging Periods 

PM to 

percentile of the daily max. 
1-hour values 

percentile of the daily max. 
1-hour values 

H2H 

H6H of the multiyear 
values 

9 percentile of daily 
max. 24-hour values 

H2H 

HlH 

HlH 

HlH 

The results of the NAAQS modeling are summarized in Table 88. Considering background 

with the modeled results, the facility was found to be in compliance with the NAAQS. 

Table 8 - NAAQS Modeling Results 
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Culpability Analysis 

The NOz 1-hour average modeling predicted a modeled violation ofthe NAAQS in 
considering receptors where Mississippi Silicon had a significant impact under current EPA 
guidance. The model was reran to determine Mississippi Silicon's contribution to the modeled 
violations. The maximum contribution of the Mississippi Silicon project to a modeled 
violation of the 1-hour NOz standard was 5.5 ug/m3• In considering a default N02:NOx ratio 
of 0.8, the maximum contribution from the project to a modeled violation reduced to 4.4 
ug!m3

• The maximum contribution ofthe project to a modeled violation was less than 58.7% 
ofthe SIL. Mississippi Silicon's contribution to modeled violations ofthe NAAQS is, 
therefore, considered insignificant and Mississippi Silicon does not cause or contribute to a 
violation of the NAAQS. Permitting can proceed for the project in regards to the modeled 
violation of the standard, however, the State must address the modeled 1-hour NOz violations 
through applicable provisions of the SIP. 

2. Increment 
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A PSD increment is the maximum allowable increase in concentration that is allowed to occur 
above a baseline concentration for a pollutant. The baseline concentration is defined for each 
pollutant and, in general, is the ambient concentration existing at the time that the first 
complete PSD permit application affecting the area is submitted. Emissions increases that 
consume a portion of the applicable increment are, in general, all those not accounted for in 
the baseline concentration and specifically include: 

• Actual emissions increases occurring after the major source baseline date, which are 
associated with physical changes or changes in the method of operation at a major 
stationary source; and 

• Actual emissions increases at any stationary source, area source, or mobile source 
occurring after the minor source baseline date. 

Compliance with the PSD Increment was demonstrated using the highest (HIH) annual 
average over five years and the highest second high (H2H) for the short term averages. A 
comparison of the modeled results to the Class 2 increment can be seen in Table 99. 

The maximum impacts due to increment consuming sources were found to be below the PSD 
Increment. Modeled values show the area to be in compliance with the PMz.s, PMw, SOz, and 
NOz PSD increments for both the 24-hour and the annual averaging periods. 



Table 9 - Increment Comparison 

F. Vegetation and Soils Impact 
The owner or operator is required to provide an analysis of the impairment to visibility, soils and 

vegetation that would occur as a result of the source or modification. The owner or operator need not 

provide an analysis of the impact on vegetation having no significant commercial or recreational value. 

The secondary NAAQS are set to "protect the public welfare from any known or anticipated adverse 

effects" associated with ambient concentrations of the pollutant. The term "welfare" is defmed in the 

Clean Air Act to include 0 0 effects on soils, water, crops, vegetation, man-made materials, animals, 

wildlife, weather, visibility, and climate." The modeled results were below the secondary NAAQS 

and, therefore, no adverse impact on soils and vegetation is anticipated. 

The predicted impacts attributed to the proposed project were compared to the screening levels 

presented in the EPA guidance document, "A Screening Procedure for the Impacts of Air Pollution 

Sources on Plants, soils, and Animals." The suggested screening concentration for exposure to ambient 

air concentrations of sulfur dioxide are presented in Table 10. 
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Table 10- Screening Concentrations for Exposure to Ambient Air Concentrations 

Minimum Reported Level (J.lg/m3) 

Vegetation Sensitivity 

Averaging 
Sensitive I Intermediate I Resistant Pollutant Period 

N02 Annual 94-188 
1-hr 917 I - r -

so2 3-hr 786 I 2096 I 13100 
Annual 18 

The modeled results were below the secondary NAAQS and the suggested screening concentrations, 
therefore, no adverse impacts on soil and vegetation is anticipated. 

G. Associated Growth Impact 
The owner or operator is required to provide an analysis of the air quality impact projected for the area 
as a result of general commercial, residential, industrial and other growth associated with the source or 
modification. 

H. Class I Impact and Visibility 
The Federal Land Managers' Air Quality Related Values Work Group (FLAG), Phase I Report
Revised (2010), Section 3.2., Initial Screening Criteria (New), presents a size (Q/D, where Q is the 
total S02, NOx, PMw, and H2S04 annual emissions divided by D, the distance from the Class I Area) 
criteria to screen out from Air Quality Related Values (AQRV) review those sources with relatively 
small amounts of emissions located a large distance from a Class I Area. If this value is less than or 
equal to 10, the source will be considered to have negligible impacts with respect to Class I AQRV. 
The Federal Land Manager (FLM) (and the Federal official with direct responsibility for management 
of the Federal Class I parks as wilderness areas) will not request any further Class I AQRV impact 
analysis. As a minimum, the permitting authority should notifY the FLM of all sources that exceed the 
QID criteria. 

Mississippi Silicon, LLC proposes annual potential emissions of: 

S02 2, 170.1-tpy 

NOx 1 ,906.2-tpy 

PMlO 81.6-tpy 

H2S04 0.021-tpy 

Table 11- Class I Area Q/D Screening Values 

Class I Area 
Distance 

Q/D Agency Agency Contact (km) 

Breton National 
530.33 7.84 

Fish & Wildlife 
Wildlife Refuge Service (FWS) -
Caney Creek 

522.85 7.95 Forest Service (FS) -Wilderness Area 

Mingo Wilderness 292.52 14.21 Fish & Wildlife 
CAPT Meredith Bond 
Deputy Chief 
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Area Service (FWS) (303) 914-3808 
Meredith bond@fws.gov 
Bill Jackson 

Sipsey Wilderness 
90.92 45.73 Forest Service (FS) Air Resource Specialist 

Area (828) 257-4815 
bjackson02@fs.fed.us 

Upper Buffalo 
397.58 10.45 Forest Service (FS) -

Wilderness Area 

The proposed location for Mississippi Silicon is less than 100 km from the nearest Class I Area and has 

an estimated Q/D screening value greater than 10 for each Class I Area within 300 km. Considering the 

distance from the Class I area, the magnitude of emissions, current conditions, potential impacts, etc., 

the FLM's for these Class I Areas have requested that an AQRV analysis be performed and a modeling 

protocol submitted. 

To perform the Class I area analyses, the CALPUFF Modeling System (CALPUFF (Version 5.8), 

CALMET (Version 5.8), and CALPOST (Version 6.221)) which is the long range transport model 

recommended by the draft Federal Land Managers' Air Quality Related Values Workgroup (FLAG) 

Phase I Report- Revised (2010), was utilized. 

The VISTAS CALMET dataset for Sub Domain 1 was utilized for the Sipsey Wilderness Area; sub 

Domain 3 was utilized for the Mingo Wilderness Area. The VISTAS CALMET dataset incorporated 

meteorological surface and upper air as well as precipitation stations which were provided to the 

CALMET model during processing. Monthly CALMET.DAT files were used for years 2001, 2002, 

and 2003. Ozone data were extracted using CalPro from a standard ozone dataset associated with the 

VISTAS CALMET dataset (Sub Domain 1 or 3). 

The air dispersion modeling analysis evaluated the potential impact of emissions from the proposed 

silicon manufacturing plant. MS Silicon has committed to operating no more than two submerged arc 

furnaces at any given time. Emission data and source characteristic information for the proposed 

silicon manufacturing plant were provided by Kennedy/Jenks Consultants. Point, area, and volume 

sources were included in the model. Discrete receptors for Sipsey and Mingo Wilderness areas, 

downloaded from the National Park Service (NPS) web site at 

http://www.nature.nps.gov/air/maps/receptors/index.cfm were used to calculate air quality and 

visibility impacts. 

The maximum concentrations ofS02, N02, PM10, and PM2.5 at the Sipsey and Mingo Wilderness 

Areas were compared with Class I Significant Impact Levels (SILs). 

Mingo Wilderness Area 
Fish and Wildlife Services Class I Area 
Class I AQRV Impact Analysis 

Table 13 summarizes the Mississippi Silicon's significant impact modeling results for the Mingo 

Wilderness Area. 

Regarding comments received from the FLM dated October 21,2013, the Class I modeling report 

provided to the FLM mentioned in several places that the permit applicant, Mississippi Silicon, made a 

commitment to operate no more than two of its four submerged arc furnaces at any given time. (See 

section 2.1, third paragraph; section 2.2, third paragraph; section 3.3.1 narrative, and footnote to its 

accompanying Table 3-2.) Using the Q ~ 2,096.4 tons per year figure presented in section 2.2 for this 
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operating scenario, the resulting Q/d ratio for the Mingo Wilderness is reduced to approximately 7.2, 
below the FLAG 2010 screening threshold of 10. 

Based on the revised operating scenario and the resultant emission rates, and the 293-km distance from 
the Mingo Wilderness Area, the project was screened from further AQRV review as regards the FWS
managed Mingo Wilderness Area results, No further FLM action is necessary. 

Table 12- Mingo Wilderness Significant Impact Modeling Results 

~ 

so2 

N02 

PM1o 

PM2.5 

CALPUFF ., ............ MecWed 
CGIU!elltntieas {JI.JI'Ia3) 

Av.....-.Tilae 
2001 

3-hour (H1H) 0.0798 

3-hour (H2H) 0.0636 

24-hour (HUi) 0.0243 

24-hour (H2H) 0.0401 

Annual (H1H) 0.0006 

Annual (HlH) 0.0004 

24-hour (HlH) 0.0004 

24-hour (H2H) 0.0003 

Annual (HlH) 0.0000 

24-hour (HI H) 0.0012 

24-hour (H2H) 0.0010 

Annual (H1H) 00000 

Sipsey Wilderness Area 
Forest Services Class I Area 

200Z 2803 

0.2387 0.1317 

0.1173 0.0794 

0.0563 0.0305 

0.0313 0.0252 

0.0008 0.0008 

0.0002 0.0003 

0.0011 0.0007 

0.0006 0.0006 

0.0000 0.0000 

0.0019 0.0020 

0.0014 0.0019 

0.0000 0.0000 

Class I AQRV and PSD Increment Analysis 

sn. 
Oassl Alu.iluaa 4Ht of 
~ SIL .... tl..eveh 
(JIJI•') 

LO 23.9 

1.0 11.7 

0.2 28.1 

0.2 20.1 

0.1 0.85 

0.1 0.36 

0.3 0.36 

0.3 0.21 

0.2 0.01 

0.07 2.9 

0.07 2.7 

0.06 0.07 

Table 14 summarizes the Mississippi Silicon's significant impact modeling results for the Sipsey 
Wilderness Area. The Federal Land Manager and EPA Region 4 were provided a copy of the 
application, Class I Impact Analysis, and draft PSD permit for review and/or comment. The draft 
permit conditions are subject to change based on information received as a result of the FLM and EPA 
Region 4 review. 
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Table 13- Sipsey Wilderness Significant Impact Modeling Results 

CALPUfF Mutlaa•l.ledelecl sn. 
CoaeeatntioiiS (NI•'> CIMsi ••·v.-Pellatllat A ....... 1Tilae Sipiflaat %etsn. 

llll 211% %003 ....... dLevels 
c.w-'> 

3-hour (H1H) 0.8775 0.5986 1.24$4 1.0 124.$ 

3-hour (H2H) 0.6231 0.5672 0.9001 1.0 90.0 

so~ .24-hour (HlH) 0.23'71 0.1958 0.2551 0.2 127.5 

.24-hour (H2H) 0.1548 0.1947 0.2235 0.2 111.7 

Annual (H1H) 0.0074 0.0082 0.0104 0.1 10.4 

NO~ Annual (H1H) 0.0050 0.0058 0.0070 0.1 7.0 

24-hour (HIH) 0.0071 0.0046 0.0044 0.3 2.4 

PM to 24-hour (H2H) 0.0050 0.0031 0.0041 0.3 1.7 

Annual (HlH) 0.0002 0.0002 0.0002 0.2 0.11 

24-hour (HI H) 0.0139 0.0077 0.0081 0.07 19.8 

PM:.5 24-hour (H2H) 0.0074 0.0074 0.0072 0.07 10.62 

Annual (HI H) 0.0004 0.0003 0.0004 0.06 0.73 

VII. Recommendation 

The staff of the Permit Board has developed the draft permit and preliminary determination based on information 
submitted to the Permit Board by the applicant. The staff of the Permit Board is soliciting all relative information 
pertaining to the proposed activity, including a 30 day public comment, EPA review, and FLM, to ensure that the 
final staff recommendation on the draft permit complies with all State and Federal regulations. The Public, EPA, 
and FLM review and comment on the draft permit and supporting documentation is an important element in the staff 
evaluation and resulting recommendation to the Permit Board. The draft permit conditions have been developed to 
ensure compliance with all State and Federal regulations but are subject to change based on information received as 
a result of public, EPA, and FLM participation. 
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Office Memorandum 
Air Quality Modeling and Transportation Section 

To: 

From: 

Date: 

Subject: 

Heather Ceron 

Stan Krivo 

1 0 September 2013 

Review Comments 
Application for Prevention of Significant Deterioration (PSD) Air Permit 

Mississippi Silicon Manufacturing Plant (15 August 2013) 
Burnsville, MS 

The following are my review comments on the air quality modeling impact assessment 

supporting the above noted PSD permit application for the proposed new silicon 

manufacturing plant to be located near the city of Burnsville, MS. The proposed plant 

will produce low-cost, high-quality silicon metal for existing and new customers in the 

global market. The plant will employ about 150 people when complete and have a 

maximum of 500 construction jobs during its construction. 

The following comments include summaries and observations as well as items needing 

additional information and/or explanations- items identified by an asterisk. [Note: The 

review has not included modeling input/output files.] 

*Plant Property- Figure 2-1 indicates the modeled property boundary is plant property 

that is assumed to be entirely fenced. Section 5.4 states the ambient air boundary as 

defined by features that preclude public access. Based on these statements, the air permit 

should include the requirement that the entire modeled property boundary be fenced. 

Project Emissions- The following comments are associated with the project emission 

used in the impact assessment. 
-The Section 2.0 provided estimates of emissions have not been reviewed (assumed part 

of APS review). 
*- The emission estimates provided for the plant roads, material handling, and material 

storage include various control equipment and/or management practices (e.g., vehicle 

speed limit, sweeping, watering, etc.) to limit emissions. Control efficiencies associated 

with management practices vary dependent of the selected practice and how the practice 

is routinely incorporated. These efficiencies do not approach those of add-on control 

equipment unless the practice is incorporated in a frequent and determined fashion (e.g., 

frequent sweeping or watering, large volume of water, etc.). "Best management 

practices" (BMP) is indicated as the control method for bulldozing coal/wood/quarts 

storage areas (99%), vehicle road traffic (95%), vehicle transport of raw materials (50%), 

and wind erosion from the coal/wood/quarts/slag storage areas (50%),. The permit 

should specifically identify the best control practices to be used, as well the needed 

application techniques, for the activities assigned very high efficiency BMP (i.e., the 

bulldozing and vehicle road emissions). 



*-The modeled emission rates are provided in Table 5-3. Confirmation is needed that 
these are the maximum allowable short-term (i.e., hourly) rates appropriate as permit 
limits. The emissions rates used for the annual impact assessment were not provided. 
The application referenced Tables 5-4, 5-5, and 5-6 containing the project emission 
inventories were not provided. 

Recent Court Decision - PM2.5 SMC and SIL - The recent court decision concerning use 
of the PM2.5 significant monitoring concentration (SMC) and significant impact levels 
(SIL) as the basis for exemption from pre-construction air quality monitoring and 
cumulative NAAQS and PSD increment compliance modeling should be addressed. 
*-The court has vacated and remanded the PM2.5 SIL. Project impacts less than the SIL 
cannot, by itself, be used as justification to eliminate cumulative NAAQS and PSD 
increment compliance modeling. Additional information should be provided to support a 
conclusion that the project's impacts would not cause or contribute to a NAAQS or PSD 
increment exceedance. 
*-The court also vacated the PM2.5 SMC. Project impacts less than the SMC can no 
longer be used to exempt the project from pre-construction ambient air quality 
monitoring. If existing air quality observations are proposed in lieu of pre-construction 
monitoring, supporting information should be provided to demonstrate that existing 
ambient air quality data would provide representative or conservative ambient 
concentrations for the impact area. 

*Regulatory AERMOD Model- The most recent regulatory AERMOD model is Version 
12345. The most recent AERMAP model is also Version 12345. The use of an older 
version for this application should be explained. 

Ambient Monitoring Data- The following comments are associated with the ambient 
monitoring data that are used for project specific background measurements. 
- The existing air quality monitoring data selected for use in place of pre-construction 
monitoring is provided in Table 5-2. This table provides, for each pollutant, the 
monitored location, the measured background concentration, and the basis for the 
concentration. 
*-Although the text indicates MDEQ has waived the ambient monitoring requirement, 
the reason the selected air quality measurements are appropriate and acceptable to satisfy 
the pre-construction monitoring requirement for each pollutant and averaging period are 
not be provided. The adequacy and appropriateness of the existing ambient air quality 
data should be included in the application (e.g., available monitoring data, reason for 
selected data, etc.). 
*-Although the background PM10 measurements from Jackson-Hinds County were 
selected as representative, the selected representative data for PM2.5 measurements are 
from monitors in DeSoto and Grenada Counties. The reason different monitors were 
selected for PM measurements should be explained. 
*-The S02 measurements for each averaging period are not available from the selected 
representative monitor. An explanation for the missing 3-hour and annual measurements 
should be provided. 
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* Ozone Assessment - The project PSD pollutants include VOC and NOx. The 

anticipated impacts of the project's VOC and NOx emissions on the ambient ozone levels 

should be address in the application. 

*PSD Class I Area- The assessment of project impacts to PSD Class I areas were not 

included in the application. The project's impact assessment should address the Air 

Quality Related Values (AQRV) and PSD Class I increment for each Class I area within 

200-300 km. 

PSD Increment and NAAQS Compliance Modeling- The following comments are 

associated with the air quality impact modeling analyses. 

*-The major source and minor source baseline dates associated with each receptor 

defines the emission sources and/or emission units that affect PSD increment. 

*-The Mississippi Silicon PSD permit application is indicated to set the minor source 

baseline date for all the pollutants of concern in Tishomingo County. Therefore, this 

project's emissions are the only PSD increment consuming emissions for modeled 

receptors in Tishomingo County. If the receptor grid extends beyond Tishomingo 

County, the minor source baseline dates of the other counties should be used to define 

PSD increment effecting emissions for these counties. 
*-The modeling receptor grid does not appear sufficient to properly determine 

controlling concentrations. Confirmation is need that all maximum concentrations, and 

all concentrations challenging the maximum concentration (e.g., greater than 90% of the 

maximum), were modeled with 100-m or less grid resolution. The indicated modeled 

receptor grid only had 100-m grid resolution within 2 km of the project modeled property 

boundary. The receptor grid resolution is applicable to modeling for the SIL assessment 

and NAAQS and PSD increment compliance modeling. 
*-The tables containing the modeling results (i.e., Tables 5-4a through 5-4d) only 

provide maximum concentrations. The tables do not provide the maximum distance 

where the project impacts are equal to or greater than the SIL (i.e., significant impact area 

(SIA)). The application should provide pollutant/averaging period dependent receptor 

areas with modeled project impacts equal to or greater than SIL. 

*-Table 5-4d providing "Predicted Concentrations Compared to NAAQS" is misleading 

because it only provides the sum of maximum modeled project impacts with the selected 

background concentration. The multisource NAAQS and PSD increment compliance 

modeling have not been provided. 
*- Because the multisource cumulative NAAQS and PSD increment compliance 

modeling has not be performed, the Section 5.10 conclusion that "the proposed plant's 

emissions of regulated air pollutants will result in predicted concentrations below the 

NAAQS" is unsupported. 
*-The lack ofNAAQS compliance modeling prevents the proper assessment of soils and 

vegetation impacts. The screening target concentrations used for this assessment should 

be compared to ambient NAAQS compliance concentrations not on project only impacts. 

Meteorological Data- The following comments are associated with the meteorological 

data used in the modeling assessment. 
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*-The meteorological data selected (i.e., Tupelo Regional Airport surface and Jackson 
upper air data) for use in this modeling assessment were indicated to be "considered 
representative of the project site". The bases for this statement should be provided. 
*-The directional dependent land used characteristics for the meteorological site (i.e., 
Tupelo Regional Airport) and the project site should be considered in the representative 
assessment. 

Additional Impact Analysis- The following comments are associated with Section 6.0 
additional impacts associated with growth, visibility, vegetation, soils, and wildlife. 
*-Visibility impacts in the vicinity of the project are of concern not those at the PSD 
Class I areas. Project visibility impacts in the project Class II area should be provided or 
assessed. 
*-Because the project will employ 150 people and has the potential to catalyze 
significant economic development in the county and state, the reason project related 
commercial and residential growth is not expected should be provided or explained. 
*-The screening target exposure concentrations provided in "A Screening Procedure for 
the Impacts of Air Pollution Sources on Plants, Soils, and Animals" (EPA 450/2-81-078, 
December 12, 1980) should be considered in the soils and vegetation impact assessment. 
The NAAQS compliance modeling results (i.e., ambient air concentrations) should be 
used in this soils and vegetation impact assessment. 

Please let me know if you have any questions. 
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Office Memorandum 
Air Quality Modeling and Transportation Section 

To: 

From: 

Date: 

Subject: 

Heather Ceron 
Katy Forney 

Stan Krivo 

18 November 2013 

Additional Review Comments 
Application for Prevention of Significant Deterioration (PSD) Air Permit 

(15 August 2013) 
Mississippi Silicon Manufacturing Plant 
Burnsville, MS 

The following are my review comments on the air quality modeling impact assessment 

supporting the above noted PSD permit application for the proposed new silicon 

manufacturing plant to be located near the city of Burnsville, MS. The proposed plant 

will produce low-cost, high-quality silicon metal for existing and new customers in the 

global market. The plant will employ about 150 people when complete and have a 

maximum of 500 construction jobs during its construction. 

The purpose of this memorandum is to provide review comments, issues, and concerns 

that should be considered by Mississippi Department of Environmental Quality (MDEQ) 

in issuing an air permit for this facility. Because two important supplemental studies 

were provided in late October 2013 and the public review period ends this week (22 

November 2013), the following addresses the previously provided comments and our 

initial comments on more recent supplemental documents/transmittals associated with the 

air quality impact modeling supporting this application. The following is a list of the 

major documents and emails provided in support of this application. 

Substantial Documents: 
- Air Dispersion Modeling Protocol in Support of Proposed Silicon Manufacturing 

Facility in Tishomingo County, MS (5 July 2913) 
- Application for PSD Air Permit (15 August 2013 

- PSD Air Quality Analysis MS Silicon Plant Class I Impacts for Sipsey and Mingo 

Areas (Sent via 10/21/13 Steve Frey email) 
- Executive Summary of impacts on Mingo and Sipsey Class I areas (9 October 2013) 

-Summary of Steps Used in the Air Quality Impact Evaluation (October 2013) 

-Response to Questions Raised by MDEQ/EPA Region V (2 October 2013 Letter to 

MDEQ) 
-Response (#2) to Additional Questions Raised by MDEQ- Air Quality Evaluation (23 

October 2013 Letter to MDEQ) 
-Addendum #1 Multi-Source Air Quality Impact Evaluation (Criteria Air Pollutants (10 

October 2013) 
- Various emails providing explanations and additional updates 

- Pre-Construction Review and Preliminary Determination of Approval for Mississippi 

Silicon LLC (21 October 2013) 



[Note: The above documents/emails contain information that is, at times, contradictory. 
It is therefore difficult to construct a complete consistent air quality impact assessment 
record supporting this application. My comments and concerns were shared with MDEQ 
in a 15 November 2013 conference call.] 

The original PSD permit application (dated 08/15/13) only contained air quality impact 
modeling of project emissions for significant impact assessment (SIL)- screening 
modeling. Because impacts to PSD Class I Areas were not provided, and the project 
screening modeling had concentrations greater than the SIL, subsequent modeling 
documents were prepared to address these required analyses (i.e., Class I Impacts for 
Sipsey and Mingo Areas and Addendum #1 Multi-Source Air Quality Impact 
Evaluation). 

The following are a few the more significant general comments on the air quality impact 
assessments and supporting documents provided to date. 
- Many of EPA's review comments and requested additional information provided in our 
10 September 2013 email to MDEQ have not been adequately and completely addressed. 
-Because ofthe lateness ofthe PSD Class I impact assessment (10/21/13) and PSD Class 
II multi-source compliance modeling (10110/13) EPA has not had time to adequately 
review and provide comments to MDEQ. Our initial concerns on these additional impact 
modeling documents were verbally provided. 
- The contrary modeling information (e.g., significant impact areas are indicated to be 
contained within Tishomingo County while MDEQ's Preliminary Determination 
indicates otherwise) that affect the impact assessments have not been resolved. 
- The project impacts to the Sipsey Wilderness PSD Class I area are greater than the S02 
SIL. These significant impacts generally indicate the need to perform cumulative PSD 
increment assessment or provided sufficient reason/demonstration why a cumulative PSD 
Class I area increment assessment is not needed. This issue should be resolved. 
- The PSD Class II area NAAQS compliance modeling and documentation does not 
provide sufficient information and analyses to support the statement that the project will 
not cause or contribute to the modeled NAAQS exceedance. 
- The PSD Class II area PSD increment compliance modeling and documentation also 
does not provide sufficient information and analyses to support the statement that the 
project will not cause or contribute to a PSD increment exceedance. 

Based on the above indicated outstanding issues, it is suggested that MDEQ allow ample 
time to resolve these questions and issues before issuing the Mississippi Silicon facility 
air quality permit. 

Please let me know if you have any questions. 
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12/12/14 
Email to Jackie Evens MDEQ on 12/10/14 

Second Attempt 

Stanley Krivo, CCM, QEP 

U.S. Environmental Protection Agency 

Atlanta Federal Center 

61 Forsyth Street, SW 
Atlanta, GA 30303-8960 

Phone: 404/562-9123 

Fax: 404/562-9019 

From: Krivo, Stan 
Sent: Wednesday, December 10, 2014 7:49AM 

To: Jacqueline Evans- MS DEQ (Business Fax) 

Subject: MS Silicon - Remaining Air Quality Modeling Issues 

Jackie, 

The following provides a follow up to Monday's (8 December) conference call on the MS Silicon 

remaining outstanding air quality impact assessment issues. This is provided to help clarify some of the 

concerns discussed in our call. 

Our below comments, which following the original issues and questions provided in EPA's 14 July 2014 

letter, summarizes our evaluation of MDEQ provided responses. Some of the original issues/concerns 

have been resolved (Identified by asterisk) but others remain unresolved. 

I hope this helps in your effort to address the remaining concerns with the air quality modeling for the 

MS Silicon permit. 
Thanks ... sjk 

EPA's Review Comments on MDEQ's 4 September 2014 Responses toMS Silicon Outstanding Air Quality 

Impact Assessment Questions from EPA 

1) Exclusion of Fugitive and Volume Emission Sources 

According to the November 22,2013 "Addendum #2 Updated Air Quality Impact 

Evaluation (Criteria Air Pollutants)," MS Silicon eliminated fugitive emission and 

volume source emissions because it concluded that their maximum impacts will be close 

to or within the facilities property boundary. To allow assessment of the appropriateness 

of this elimination, MS Silicon must provide supporting quantitative information on the 

number, location, and magnitude of the emissions excluded from the cumulative air 

quality assessment (e.g., inventory of the eliminate fugitive and volume sources). 

EPA Comments 



MDEQ's response only addresses the fugitive and volume emission sources for the 
project (i.e., MS Silicon). This question concerns the other nearby sources included 
in the cumulative impact assessment. 

2) Use of Actual Emissions 

The MS Silicon modeling used allowable emissions except for the modeling relating to 
compliance with the one hour S02 NAAQS and the one hour N02 NAAQS in the 
November 2013 "Addendum #2 where actual emissions were used. The use of actual 
emissions in the cumulative NAAQS compliance modeling is not supported by past or 
current practice nor by 40 CFR Part 51, Appendix W. Please provide a detailed technical 
explanation why this modelling approach was accepted by MDEQ as appropriate and in 
accordance with the current regulations, guidance, and accepted practice. 

EPA Comments 
The following provides our issues with MDEQ's use of the following references as 
technical explanations why the use of actual emissions was an acceptable and appropriate 
procedure in accordance with current regulations, guidance, and accepted practice. 

Use the March 1989 Calcagni Memorandum 
o Appendix W regulations and guidance has been updated a number of times 

since 1989. Appendix W contains the current acceptable models and 
modeling procedures for air quality impact analyses supporting PSD permit 
applications. Calcagni's guidance would have been incorporated in Appendix 
W updates if applicable. 

o Calcagni's reference to the 1980 PSD Workshop Manual is superseded by the 
1990 version 

o This memorandum contains specific requirements/limitations for appropriate 
use of actual emissions (i.e., Only applicable for annual and quarterly NAAQS 
and only with respect to annual operating factor, historical operating levels 
and/or operating factors will be representative of future conditions.). The 
appropriateness of these conditions have not been addressed or demonstrated. 

o The justification provided in the PSD permit application for use of actual 
emissions did not reference this memo. 

o There were no commitments from MEEQ or the applicant concerning the 
modeled actual emissions being representative of future emissions, to become 
future allowable emissions, or any commitments concerning the actual 
modeled emissions. 

o Modeled actual 1-hour actual emissions appear to be developed from a 
database having only actual annual TPY values. Therefore, the values 
modeled are not appropriate maximum hourly rates reflective of actual 
emission from the past 2-years of operation. 

EPA 05/01111 Clarification Memorandum 
o Applicant determined the appropriate other nearby emission source to include 

in the cumulative modeling analysis. This Clarification Memorandum 
guidance concerning the use of professional judgment in the selection of other 



emission sources was available so it must have been considered in the 

selection of other emission source. 
o This referenced memorandum is not applicable to justify the use of actual 

emissions. 
o The applicant did not reference this memorandum in the PSD permit 

application. 
Appendix W Table 8-1 

o The appropriate input emissions must take into consideration the NAAQS of 

concern; maximum daily 1-hour concentrations. 
o The footnote to Table 8-1 indicates this table provides input data requirements 

for SIP. Other input criteria may apply to new source review or PSD. 

o Table 8-2 title is "Point Source Model Emission Input Data for NAAQS 

Compliance in PSD Demonstrations." Section 8.1.2(i) states that Table 8-2 

"NAAQS compliance demonstrations in PSD analysis should follow the 

emissions input data shown in Table 8-2". This table also contains a category 

of"Other Sources". 
o Modeled 1-hour actual emissions, developed from a database having only 

actual annual TPY values are not appropriate maximum hourly rates reflective 

of actual emission from the past 2-years operation. 

3) Modeled Receptor Grid 

Please confirm that all modeled controlling concentrations and/or concentration 

exceeding ambient standards, and concentrations challenging these concentrations (e.g., 

greater than 90% of the values), have been modeled with 100-meter grid resolution. If 

this was not the case, please provide information showing the actual grid resolution and 

explain why this grid resolution is appropriate. Also, please provide an explanation of 

why the 1 00-meter grid resolution was not used and discuss any potential differences in 

outcome from the use of a different grid. 

EPA Comments 
Based on technical judgment and previous modeling guidance, the receptor grid 

resolution that ensures the identification of the estimated highest concentration and/or 

all modeled NAASQ exceedances is one of 1 00-meters spacing. Therefore, either all 

modeling grids have resolutions of 100-m spacing or all maximum modeled impacts 

or those with concentrations challenging these concentrations (i.e. within 10% of the 

maximum concentration) should be modeled within grids of 100-m spacing. 

The response does not clearly indicate challenging concentrations in grids of larger 

spacing were considered in the modeled grid resolutions. 

4) Plant roads, material handling and storage 

Best management practice (BMP) are indicated as the method for controlling emissions 

from bulldozing storage areas, vehicle road traffic, vehicle transport of raw product, and 

wind erosion from coal/wood/quarts/slag storage. Please provide a detailed technical 



justification for the selection of these unusually high control efficiencies for the BMPs 
which includes an explanation of how the control efficiencies will be reached. 

EPA Comments 
The selected control efficiencies for these MS Silicon emission sources were at or 
above the highest provided in the published data - the reason for this question. Just 
stating good management practices is not sufficient justification for these high control 
efficiencies. The reason the highest control efficiencies are appropriate should be 
provided. 

5) *PM2.s Impact Analysis 

Please provide the technical basis for the assumption that the baghouse will capture a 
majority of the secondary PM2.s emissions (i.e., nitrates and sulfates). Please note, that 
appropriate guidance for this evaluation is the "Guidance for PM2.s Permit Modeling", 
finalized in 2014. EPA does not believe that relying on EPA's 2010 PM2.s guidance for 
the assessment of secondary PM2.s emissions is appropriate. These are important 
considerations given the large project S02 and N02 emissions and a resulting PM2.s 
controlling concentration within 6% of the NAAQS concentration considering only direct 
emissions. 

EPA Comments 
The responses to this question do not address the PSD application provided 
justification for not addressing secondary PM2.5 emissions: the assumption that the 
baghouse will capture a majority of the secondary emissions. 
The MDEQ provided 5 alternate analyses to supporting the fact that no secondary 
PM2.5 assessment was provided in the PSD permit application. The information 
provided in these alternate analyses contained in MDEQ's response may be sufficient 
to replace the provided assumption that the baghouse would capture these 
emissions. These supporting analyses were not provided in the application or 
MDEQ's Preliminary Determination for this permit application. 

6) Two-Prong Culpability Contribution Analysis 

To address the project's contribution to modeled NAAQS violations, a unique, two-prong 
procedure was used. The first prong consisted of modeling the project's impacts along a 
straight line from the project to the nearby source assumed to cause the violation. It was 
assumed that the maximum interaction between these sources would occur along the 
straight line path downwind of the other source with no consideration of real atmospheric 
conditions where plumes interact. The second prong, which is also addressed above in 
comment #2, is a cumulative NAAQS compliance assessment performed using actual 
emissions, rather than permit allowable emissions, for the facilities contributing most to 
the modeled violations. Please provide the technical basis for accepting this two-prong 
culpability approach used to demonstrate no significant project impact to all modeled 
NAAQS exceedances. 



EPA Comments 
The second prong of the PSD application two-pong culpability analysis deals with the 
previous question on the use of actual emissions rather than allowables. 

o The actual maximum.1-hour emissions occurring during the most recent 2 
years should be used. The 1-hour values modeled appear to have been 
developed from an actual tons per year database which would not yield 
maximum actual 1-hour emissions. 

o The use of "actual" S02 hourly emissions for the TV A Colbert facility in AL 
resolved all 1-hour S02 modeled NAAQS exceedances. Therefore, there were 
no modeled NAAQS violations so MS Silicon could not contribute to a 
modeled NAAQS exceedance. 

o Although the TV A Colbert facility's emissions are being reduced under some 
form of enforcement actions, the MS Silicon permit does not make some 
enforceable commitment for the plant's operation contingent on the Colbert 
plant's future emission rate or other operation. 

o Each source's modeled actual emissions should be those associated with 
future plant's operations. An enforceable permit commitment by these plants 
to the modeled emissions would make the use of current actual maximum 1-
hour emissions acceptable. 

The first prong assesses the project's impact in a limited scenario of direct line 
(constant wind direction), center line plume concentrations downwind of a nearby 
emission source that is assumed to cause the modeled NAAQS exceedance. 

o Step 1 of this assessment just provides the maximum project ambient1-hour 
S02 and N02 concentrations compared to the NAAQS. This just demonstrates 
the project's emissions will not in themselves exceed the 1-hour NAAQS. 

o Step 2 compared the project's impact to the SIL. The significant impact area 
for the project 1-hour S02 and N02 concentrations was 50 kilometers. 

o Step 3 was the evaluation of the cumulative impacts from S02 and N02 
emission sources including MS Silicon and nearby sources. This resulted in 
maximum 1-hour S02 and N02 concentrations much larger than the 1-hour 
NAAQS. 

o Use of "actual" 1-hour S02 emissions for the TV A Colbert plant resolved the 
so2 problem. 

o "Actual" 1-hour N02 emissions were used for both TV A Colbert and 
Columbia Gas Transmission plants with the operation ofMS Silicon limited 
to 2 SAF units. In addition, the Tier 2 conversion factor (0.8) was also 
used. Modeling with these limitation still produced modeled 1-hour 
N02 NAAQS exceedances. An analysis determining the maximum 
concentration of two interacting sources was performed by placing receptors 
downwind of a source along a diagonal line between MS Silicon and the 
source. This is not a definitive assessment ofMS Silicon's contribution to 
modeled exceedances unless all receptors with modeled exceedances are 
"downwind" of this source in this same direction. 

o The final modeling using MAXCOUNT option would be a definitive method 
of determining MS Silicon's contribution to all modeled violations. The input 
configuration for this run should be given (e.g., the emission sources, 



emission rates, conversion factor, receptor grid used, etc.). [Note: Need to 
show that the project will not have a significant contribution to any modeled 
violation. Modeling should be performed including the final configuration of 
all emission sources (e.g., with actual emissions, etc.) including all receptors 
with 100-m resolution in area with modeled violations.] 

7) Modeling Procedure for 1-Hour N02 

The use of actual emissions (see EPA questions 2 and 6, above) for the two significant 
nearby facilities reduced the number of modeled N02 violations but MS Silicon 
significantly contributed to some of the remaining modeled violations. The applicant used 
an 8 step process to resolve MS Silicon's contribution to the modeled N02 violations but 
only for "critical" receptors, as described in the application. This process does not 
address significant contribution by MS Silicon to all model concentrations exceeding the 
NAAQS. Please provide the technical basis for the conclusion that there are no 
significant project contributions to any modelled concentration exceeding the NAAQS. 

EPA Comments 
The response to this question referred to question 6. Therefore the comments 
associated with Question 6 are applicable to this question. 

8) *Impacts to Soils and Vegetation 

Given the modeled NAAQS violations for the 1-hour S02 and N02, the statement in 
Section 4.2 that the maximum predicted N02 ambient concentrations are below the 
ambient air quality standards is unsupported and inappropriate. The results of the 
NAAQS compliance modeling (i.e., cumulative impacts) should be used for comparison 
to the target values in Tables 4-1. Please provide the technical basis for accepting the 
applicant's assessment of soils and vegetation impacts. 

EPA Comments 
The provided response would answers this question if TV A Colbert S02 modeled 
emissions become enforceable. 

9) * PSD Class II Visibility Assessment 

The applicant did not include a visibility impairment assessment of the project's impact 
in the PSD Class II area (i.e., project's impact area). Please provide the technical basis for 
the conclusion that this analysis was not needed for this project. 

EPA Comments 
The provided response answers this question - no state or federal parks or airports 
within the significant impact area [Note: Visibility assessment VISCREEN should be 
based on maximum hourly emissions.] 



1 0) * PSD Class I Area SIL Assessment 

MS Silicon's PSD Class I area (Sipsey) S02 impact assessment was greater than the SIL. 
A cumulative impact assessment was not performed based on the applicant's statement 
that it was not aware of any other significant PSD increment consuming S02 source that 
would impact Sipsey. The basis for this statement was not provided. Please provide the 
steps taken to identify other significant PSD increment consuming S02 sources that could 
impact the Sipsey Wilderness Area. If sources are indeed identified, please provide a 
cumulative impact assessment or the technical basis for why an assessment is not 
needed. 

EPA Comments 
The Alabama DEM 2010 assessment of the S02 increment consumption at Sipsey 
was provided to demonstrate that the PSD Class I increment will not be exceeded 
based on the estimated project impacts. 
If the 2010 Alabama DEM study is shown to be still applicable (i.e., no additional 
increment consumption since 201 0), than the provided additional information would 
be acceptable. 

Stanley Krivo, CCM, QEP 
U.S. Environmental Protection Agency 
Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303-8960 
Phone: 404/562-9123 
Fax: 404/562-9019 
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I. General Information 
Mississippi Silicon LLC, East of County Roads 210 and 365 in Burnsville, Mississippi, 38833 has 
submitted a complete air permit application for a Prevention of Significant Deterioration Construction 
Permit to Construct Air Emissions Equipment. 

The latitude and longitude ofthe facility is 38°, 48', 21.4" and 88°, 19', 15.5", respectively. The emission 
points for the project are around this area. 

The Standard Industrial Classification (SIC) Codes for the facility is 3339 for Primary Nonferrous Metals 
for the manufacturing of Silicon. 

II. Description of Proposed Plant 
MS Silicon is proposing the construction of a silicon manufacturing plant in Burnsville, Mississippi, which 
is located in Tishomingo County. The plant will consist of two (2) specific process areas: 

• Silicon manufacturing; and 

• Support operations. 

The silicon manufacturing process will involve the mixing of quartz, coal, and wood in a semi-enclosed 
submerged arc furnace to produce 98% pure silicon. Further processing is performed to produce the 98% 
pure silicon in the form of an ingot or flake. The silicon manufacturing process will include the following 
operations with the potential to emit regulated air pollutants: 

• Material handling and transfer to and from coal, wood and quartz storage piles; 

• Storage yard for coal, wood and quartz storage piles; 

• Wind erosion from coal, wood and quartz storage piles; 

• Wood chipper (electric-fired); 

• Casting frames; 

• Raw material day bins with supporting baghouse(s); 

• Four (4) semi-enclosed submerged arc furnaces (SAF) with four (4) baghouses; 

• Four (4) ladle pre-heaters; and 

• Product refming operations with supporting baghouse(s). 

The silicon manufacturing process (i.e., the meltshop operations) will include melting, transferring and 
cooling operations. The raw material day bins, identified as emission group AA-101a, AA-102a and AA-
103a, will be used to support the semi-enclosed submerged arc furnaces. The raw materials from the 
storage piles will be transferred to the raw material day bins before being loaded into the semi-enclosed 
submerged arc furnaces. Material will be mechanically (i.e., front end loaders or other types of equipment) 
moved to reclaim areas where the materials will be conveyed either underground or aboveground to the raw 
material day bins. The raw material day bins will then feed into one or more of the four (4) SAFs. The 
SAFs will then convert the coal, woodchips, and quartz into 98% pure silicon metal in molten form. Each 
SAF will be rated at approximately 25 megawatts per hour of input and will produce a design maximum of 
2.75 tons of silicon per hour. The processes associated with producing the silicon will include raw material 
handling and silicon metal melting and tapping. Each SAF will be equipped with a baghouse for controlling 
PM emissions. Appropriate equipment will be installed on each SAF that will be used to duct furnace 
exhaust gases to the baghouse. These four (4) SAFs are identified as emission unit AA-201 and will 
produce 98-99% pure silicon metal. The submerged arc process is a reduction smelting operation. In the 
production of silicon metal, quartz is the raw material from which silicon is derived. Carbon is necessary as 
a reducing agent and is supplied by coal and woodchips and limestone is used as flux. Smelting in the SAF 
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is accomplished by conversion of electric energy to heat. An alternating current applied to the electrodes 

causes a current to flow through the charge from the electrode tips to the furnace hearth. This provides a 

reaction zone of temperature up to 3600 degrees F. To maintain a uniform electric load, electrode depth is 

continuously varied automatically, as required. At high temperatures in the reaction zone, the carbon 

sources react chemically with silicon dioxide gas to form carbon monoxide and silicon metal. Molten 

product from the SAFs will then be tapped from the SAF through a taphole located at the bottom ofthe 

SAF at hearth level. The molten metal and dross will flow from the taphole into a ladle. The ladle will be 

moved by a hoist to the casting process. The metal will be poured into low, flat pans that will provide rapid 

cooling of the molten metal. Fume and dust generated and captured throughout the production process 

including tapping will be controlled by the baghouses and then collected and reused or sold. The process 

will also include four (4) natural gas-fired ladle pre-heaters rated at 10.0 MMBtu!hr each, which will be 

used to provide additional heat for further processing of the molten silicon to silicon flakes. The natural 

gas-fired ladle pre-heaters are identified as emission unit AA-202. Due to the nature of this operation, 

potential emissions of criteria air pollutants including carbon monoxide (CO), nitrogen oxide (NOx), sulfur 

dioxide (SOz), volatile organic compounds (VOC), particulate matter (PM) and greenhouse gases 

(primarily in the form of carbon dioxide (COz) may occur from a) smelting in the SAF; b) combustion of 

natural gas in the ladle pre-heaters; and c) material ladling and casting operations. Fume and dust 

generated and captured throughout this manufacturing process including tapping will be controlled by the 

baghouses which vents to a single exhaust stack associated with each SAF. The collected dust from the 

meltshop baghouses will then be collected and reused or sold. Four (4) baghouses will be used to capture 

and control PM emissions generated from the four (4) SAF operations. Good work practices will also be 

employed to minimize the release of regulated air pollutants fAll of the emissions associated with natural 

gas combustion in the ladle pre-heater are considered fugitive in natural and will not be routed to a control 

device or through a stack. Each of the four (4) SAFs is considered a point source and will be controlled by 

its own baghouse. Each baghouse will have a stack with the following parameters: 

• Stack Height- Approximately 300 feet above grade; 

• Stack Diameter - 15 feet in diameter; 

• Stack flow rate of 125,000 acfm; and 

• Exhaust stack gas temperature of approximately 140 degrees F. 

Silicon product refinement and handling occurs after the casting operations. After the metal has been 

cooled it will be crushed and sized to customer specifications. Any remaining undersized material will be 

re-melted during the casting process. The following emission units have been identified in the product 

refmement and handling operation (AA-301): 

AA-301 -Silicon grinding and milling operations. 

The following plantwide operations and activities will support the entire plant and will also have the 

potential to emit regulated air pollutants. No further detail will be given regarding these activities since this 

information can be found in the application and is general and not necessarily unique to Mississippi 

Silicon: 

• Tank farm; 

• Fugitive emissions from roadways; 

• Slag handling; 

• Silica fume silos: 

• Facility-wide miscellaneous operations; and 
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• Emergency generator. 

PSD Project Description 

The proposed silicon manufacturing plant will be constructed in two (2) phases (The planned two phases 
are not greater than 18 months). After completion of both phases, the manufacturing plant will have 
constructed four (4) semi-enclosed submerged arc furnaces (SAF) with a capacity of2.75 tons/hr each (~45 
MVA) to produce approximately 84,096 tons/year of98-99% pure silicon metal. The proposed project will 
have the potential to emit regulated air pollutants in sufficient quantities (i.e., tons/year) to trigger the PSD 
regulations. Potential emission of regulated air pollutants at the conclusion of Phase II are summarized 
below: 

Table 1. PSD Applicability 

Pollutant Potential to Emit Significant Emission PSDReview 
Emissions Rate Rate Required? 

(TPY) (TPY) (Yes/No) 

PM 104.1 25 Yes 

PMw 81.6 15 1 Yes 

PM2.s 73.1 10 Yes 

NOxl,2 1,906.2 40 Yes 

S021 2,170.1 40 Yes 

VOC2 93.5 40 Yes 

co 1,444.3 100 Yes 

Greenhouse Gases 402,396.76 
Yes (C02e) 

Lead 0.01 0.6 No 
1 As of Aprtl 28, 2011, both NO, and S02 are precursors for PM2.5. Therefore, 1fNO, or S02 exceed 40 TPY, the proJect ts considered major for PM25. 

2 Both NO, and VOC are considered precursors for ozone with a significant emission rate of 40 TPY each. 

The MDEQ is proposing through the draft permit to limit the facility to operating two out offour SAFs at any given time 
in the PSD Construction Permit in order to meet the NAAQS. Since construction is phased and operation is also phased, 
the permittee will be able to utilize the operation data actuals emissions to show compliance with the NAAQS standards 
and possibly use this data for future modeling analysis for demonstrating the use of operating all four furnaces at the 
source. The source is aware that this future action, due to its limiting nature in the proposed PSD Construction, would 
require a significant modification to allow for the operation of all four furnaces. 

In summary, the following equipment, technology, or good work practices will be employed to limit emissions from the 
proposed project and can be found implemented in the table of emission point limitations and monitoring and 
recordkeeping/reporting requirements: 

• A negative pressure baghouse will be installed to control particulate matter on the plant's Submerged Arc 
Furnaces (SAF) to reduce the potential quantity ofPMIPMw/PM2.s emissions. One negative pressure baghouse 
will be installed for each individual SAF; 

• A baghouse(s) will be installed to control particulate matter from raw material handling to reduce the potential 
quantity ofPMIPMw/PM2.s emissions; 

• A baghouse(s) will be installed to control particulate matter from product handling to reduce the potential 
quantity of PMIPMw/PM2.s emissions; 
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• Utilization of natural gas as the primary combustion fuel in the ladle pre-heaters associated with the proposed 

plant. This is the cleanest burning fossil fuel and inherently reduces emissions of regulated air pollutants when 

compared to other fossil fuels such as coal and oil; 

• Implementation of a Fugitive Dust Control Plan to minimize potential emissions ofPMIPM10/PM2.s from 

becoming airborne from various support operations associated with the plant (i.e., slag handling, raw material 

handling, paved and unpaved roadways); 

• Installation oflow NOx burner technology or design on the plant's natural gas combustion devices to reduce 

potential emission of oxides of nitrogen (NOx); 

• Inclusion of bin vent filters on silica fume silos to reduce potential PMIPM10/PM2.s emissions; 

• Energy efficiency techniques to reduce the plant's overall potential for formation of greenhouse gas emissions 

(GHG); 

• Implementation of testing, monitoring, recordkeeping and reporting requirements to ensure the plant will 

operate in compliance with applicable regulatory requirements and will not cause or contribute significantly to 

an exceedance of air quality standards developed by EPA to protect human health and welfare. 

III. Best Available Control Technology (BACT) Analysis 
The BACT requirement is defined as: 

"an emissions limitation (including a visible emission standard) based on the maximum degree of 

reduction for each pollutant subject to regulation under the Clean Air Act which would be emitted 

from any proposed major stationary source or major modification which the Administrator, on a case

by-case basis, taking into account energy, environmental, and economic impacts and other costs, 

determines is achievable for such source or modification through application of production processes 

or available methods, systems, and techniques, including fuel cleaning or treatment or innovative fuel 

combustion techniques for control of such pollutant. In no event shall application of best available 

control technology result in emissions of any pollutant which would exceed the emissions allowed by 

any applicable standard under 40 CFR Parts 60 and 61. If the Administrator determines that 

technological or economic limitations on the application of measurement methodology to a particular 

emissions unit would make the imposition of an emissions standard infeasible, a design, equipment, 

work practice, operational standard, or combination thereof, may be prescribed instead to satisfY the 

requirement for the application of best available control technology. Such standard shall, to the degree 

possible, set forth the emissions reduction achievable by implementation of such design, equipment, 

work practice or operation, and shall provide for compliance by means which achieve equivalent 

results." 

BACT by definition is the most effective control option which is technically feasible considering economic, 

energy, and other environmental impacts. Control options can be eliminated as BACT on a basis of 

technical, economic, energy, or environmental considerations. The determination of BACT follows a Top

Down approach. In the top-down approach, progressively less stringent control technologies are analyzed 

until a level of control considered BACT is reached on the basis of environmental, energy and economic 

impacts. The key steps in the Top-Down process are as follows: 

STEP 1: Identify Available Control Technologies: For the source, emissions unit, activity, or process 

requiring BACT, identify and list all "available" emissions control options for each pollutant. Available 

control options are those control technologies and techniques with a practical potential for application to 

the source, emissions unit, activity, or process. In general, any control option in commercial use in the 

United States at the time the analysis is performed should be included on the list of available control 

options. 

STEP 2: Eliminate Technically Infeasible Options: Considering site-specific factors and constraints, 

remove from the list compiled in STEP 1 all technically infeasible control options. A control option can be 

considered as technically infeasible if technical difficulties such as physical, chemical, or engineering 

constraints would preclude the successful use of the control option in the particular application in question. 
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For all control options eliminated, demonstration that a control option is technically infeasible should be 
clearly documented in the BACT Analysis and included with the BACT submittal. 

STEP 3: Rank Remaining Control Technologies by Control Effectiveness: Rank and list all remaining 
control options in order of control effectiveness with the most effective control alternative at the top of the 
list. As noted above, the control technologies to be evaluated and ranked will apply to those associated 
with controlling emissions from similar emission sources. 

STEP 4: Energy, Environmental, and Economic Considerations: Using the "Top Down" procedure 
specified below, control options may be eliminated as BACT candidates on the basis of energy, 
environmental, and economic impacts of the option. Energy impacts include but are not limited to energy 
efficiency impacts, fuel cycle efficiency considerations, and fuel availability. Environmental impacts 
include but are not limited to ground water and water impacts, solid and hazardous waste impacts, and air 
quality impacts from increases in emissions of other air pollutants that result from implementing the control 
option. Economic impacts include the sum of up-front capital cost and annual operation and maintenance 
costs of implementing the control option. 

A control option may be eliminated as a BACT candidate on grounds of significant energy, environmental, 
or economic impacts. Rationale for eliminating a control option should be well documented and included in 
the analysis. Economic impacts should be evaluated by comparing the cost effectiveness of the control 
option with generally acceptable cost effectiveness ranges for control of the particular pollutant in question. 

STEP 5: Documentation: Include with the analysis all information, calculations, assumptions, and data 
used in making the BACT determination. 

Since MS Silicon has selected the "Top-Level" of control or design with inherent control technique, taking 
into account any technical limitations, the BACT evaluation that follows does not address economic, 
energy and environmental impacts related to a specific control device. This follows EPA's suggested 
approach for performing this type of BACT evaluation. 

A. Best Available Control Technology (BACT) Analysis- Emissions of 
Greenhouse Gases (GHG) 

This evaluation follows the guidance developed by USEP A during 20 I 0 under the Tailoring Rule. Under 
this rule, any project occurring after July 1, 2011 and having a net increase of equal to or greater than 
75,000 tons/year of COz on an equivalence basis triggers a BACT evaluation. As defined in USEPA's 
document entitled "PSD and Title V Permitting Guidance for Greenhouse Gases", dated March 2011, the 
BACT evaluation process is required to include five (5) steps. These steps are essentially those steps that 
make up the Top-Down evaluation process. 

This BACT evaluation focused on the control technologies that have been demonstrated and commercially 
available for equipment associated with silicon production. Because of the importance of controlling GHG 
emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 
emissions of GHG will be controlled to the levels specified. Technologies or concepts for controlling GHG 
emissions are and will continue to emerge on paper and on a trial basis. Since these technologies have not 
been proven to be reliable (i.e., demonstrated technologies), evaluation of these technologies are not being 
addressed in this BACT evaluation. MS Silicon is very reluctant to install a non-proven technology that 
may require significant on-site adjustments, while at the same time not meeting required GHG emission 
limits. 

64456 PER20130001 



GHG Emission Sources Subject to Control Technology Evaluation 

The following GHG emission sources are present at silicon manufacturing operations: 

• Semi-Enclosed Submerged Arc Furnaces (AA·201); 

• Natural Gas Combustion Equipment (AA-202); and 

• Emergency Equipment (AA-501). 

For a summary of the estimated GHG emission rates for the sources identified above, please refer to the 
following table. 

GHG Emission Rates for Sources Evaluated for BACT 

.· ,. 

Eqa:ipt~Unt Description I ~~,.~~~,.~~~· 
. .Rate (tons/year) · 

AA-201- Semi-Enclosed Submerged Arc Furnaces (4 SAFs) 381,866 

AA-202 -Natural Gas Combustion Equipment 20,499 

AA-501- Emergency Generator 32 

TOTAL 402,397 

BACT Analysis for GHG Emissions from Silicon Manufacturing 

The production of ferroalloys results in emission of greenhouse gases. In ferroalloy production, raw ore, 

carbon materials and slag forming materials are mixed and heated to carbon sources. While C02 is the main 

greenhouse gas from ferroalloy production, recent research has shown that C~ and N20 account for an 

equivalent greenhouse gas emission of up to 5% of the C02 emissions from ferrosilicon (FeSi) and silicon

metal (Si-metal) production. 

The most significant greenhouse gas (GHG) emissions are related to the generation of carbon dioxide 

during the chemical reactions occurring in the metallurgical furnaces, where carbon is used to reduce the 

quartz to silicon metal. The second source of C02 emissions in silicon metal production comes from the use 

of natural gas in combustion processes. The use of emergency equipment is limited to 100 hours per 

year and generates an insignificant amount of GHG and thus will not be included in this BACT 

analysis. 
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BACT Analysis for GHG Emissions from Semi-Enclosed Submerged Arc Furnaces 
(AA-201) 

Step One- Identify Available GHG Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

GHG emissions from semi-enclosed submerged arc furnaces used in silicon production operations: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

Review of the above sources did not identify information on controlling GHG emissions from the semi

enclosed submerged arc furnaces used in silicon production processes. In electric arc furnaces, electrical 

resistance generates the heat required: the resistance in a SAF furnace is the atmosphere, while in a 

submerged-arc furnace the slag or charge forms the resistance. No control options for emissions from the 

SAF were identified in this review. 

The possible control options that will be evaluated have been divided into two (2) distinct areas; 1) energy 

efficiency improvement options, and 2) add-on controls. The application of methods, systems, or 

techniques to increase energy efficiency is a key GHG-reducing opportunity. Use of inherently lower

emitting technologies, including energy efficiency measures, represents an opportunity for GHG 

reductions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 

particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions is 

not as well advanced as it is for most combustion-derived pollutants. 

Opportunities to further improve energy efficiency from electric arc furnaces in general are described 

below. 

Improved 

Process 

Control 

Process control can optimize operations and This control measure is feasible and will be 

thereby significantly reduce electricity included in the SAF design. 

consumption. Control and monitoring 

systems for SAF are moving towards 

integration of real-time monitoring of 

process variables 
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Adjustable 

Speed 

Drives 

As flue gas flow varies over time, adjustable 

speed drives offer opportunities to operate 

dust collection fans in a more energy 

efficient manner. 

This control measure is feasible and will be 

included in the SAF design. 

Transformer Ultra-high-power (UHP) transformers help to This control measure is feasible and will be 

Efficiency- reduce energy loss and increase productivity. included in the SAF design. 

Ultra-High- Location of the furnace transformers minimizing 

Power 

Transformers 

Post

Combustion 

of the Flue 

Gases 

Direct Current 

Arc Furnace 

Engineered 

Refractories 

the length of the HV cables, less power losses. 

Post-combustion is a process for utilizing the 

chemical energy in the CO and hydrogen 

evolving to heat the SAF ladle or to preheat other 

materials 570-1 ,470°F (300-800°C). It reduces 

This control measure is not applicable to the 

silicon metal production process. There are no 

post combustion processes for silicon metal. 

This control measure will be excluded from 

electrical energy requirements and increases the further consideration in this BACT analysis. 

productivity of the SAF. 

The direct current (DC) arc furnace was This technology is feasible but the technology 

pioneered in Europe, and these single-electrode has been only tested on an experimental scale 

furnaces have recently been commercialized in 

North America. The DC arc furnaces use DC 

rather than alternating current (AC). In a DC 

furnace one single electrode is used, and the 

bottom of the vessel serves as the anode. 

However, compared to new AC furnaces, the 

savings are limited. 

with poor results. Direct current arc furnaces 

have never been performed on a large scale for 

silicon metal production. This control measure 

will be excluded from further consideration in this 

BACT analysis. 

Refractories in SAF have to withstand extreme This control measure is feasible and will be 

conditions such as temperatures over 2,900°F included in the SAF design. 

(1 ,600°C), oxidation, thermal shock, erosion and 

corrosion. Refractories can be provided by a 

controlled microstructure: alumina particles and 

mullite microballoons coated uniformly with 

carbon and carbides. 
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Airtight 

Operation 

Flue Gas 

Monitoring 

and Control 

Bottom 

Tapping 

A large amount of air enters the SAF: around 

1,000,000 ft3 (30,000 m3) in a standard SAF. This 

air is at ambient temperature, and the air's 

nitrogen and non-reactive oxygen are heated in 

the furnace and exit losses. The potential benefit 

for an industrial furnace with an airtight process 

including a post combustion practice and an 

efficient fume exhaust control are about 100 

kWh/ton for an industrial furnace having a current 

electric consumption of 450 kWh/ton. 

The furnace is semi-closed. In order to charge the 

furnace with the raw materials and place them in 

the proper position, the furnace doors will need to 

be open in order to "push the raw materials" using 

the "stoking machine" into place. Doors will be 

closed when not needed. 

The use of VSDs can reduce energy usage of the This control measure is feasible and will be 

flue gas fans, which in turn reduces the losses in included in the SAF design. 

the flue gas. 

Bottom tapping leads to slag-free tapping, shorter This control measure is feasible and will be 

tap-to-tap times, reduced refractory and electrode included in the SAF design. 

consumption, and improved ladle life 

Carbon Carbon capture and storage involves separation See below. 

Capture and and capture of C02 from the flue gas, 

Storage pressurization of the captured C02, transportation 

of the C02 via pipeline, and finally injection and 

long-term geologic storage of the captured C02. 

Several different technologies, at varying stages of 

development, have the potential to separate and 

capture C02. Some have been demonstrated at 

the slip-stream or pilot-scale, while many others 

are still at the bench-top or laboratory stage of 

development 

Step Two - Eliminate Technically Infeasible Control Options 

All of the control options identified under Step 1 with the exception of Direct Current Arc Furnace, Post
Combustion of the Flue Gases, and Carbon Capture and Storage are technically feasible and were included 
in the BACT evaluation. 

Carbon capture and sequestration (CCS) were not applied to SAFs in the past and has not been 
demonstrated in practice for these emission types. CCS is generally used for facilities with sources 
emitting C02 in large amounts, such as fossil fuel-fired power plants, and for industrial facilities with high
purity C02 streams. 
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CCS involves capturing C02, transporting it as necessary, and permanently storing it instead of releasing it 

into the atmosphere. The process involves three main steps: 

• Capturing C02 at its source by separating it from other gases produced by an industrial process. 

Once C02 is separated and captured, it then can be compressed under high pressure for transport 

to an appropriate geological storage site; 

• Transporting the captured C02 to a suitable storage location (typically in compressed form); and 

• Storing the C02 away from the atmosphere for a long period of time, for instance in underground 

geological formations, in the deep ocean, or within certain mineral formations. 

The process of transporting C02 is typically considered via pipeline and has substantial associated logistic 

hurdles and operational penalties. Transportation infrastructure issues include pipeline routing, acquisition 

of rights-of-way, and associated environmental impacts. In addition, additional energy must be expended to 

compress and transport the compressed C02. An alternative means of transporting the compressed C02 is 

via a ship, similar to transporting liquid natural gas. Again, there are similar logistic hurdles and operational 

penalties for transporting compressed C02 via ship that can be substantial. 

Carbon sequestration usually involves the injection of C02 into deep geological formations of porous rock 

that are capped by one or more nonporous layers of rock. Injected at high pressure, the C02 exists as a 

liquid that flows through the porous rock to fill the voids. Saline formations, exhausted oil and gas fields, 

and unmineable coal seams are candidates for C02 storage. Also, C02 injected for enhanced oil recovery 

projects can result in long-term sequestration depending on the geologic conditions. Other schemes include 

liquid storage in the ocean, solid storage by reactions leading to the creation of carbonates, and terrestrial 

sequestration. This type of infrastructure does not exist at the proposed plant site. 

Another important technical consideration is that carbon capture is simpler when C02 is produced in high 

purity and high concentration streams as the byproduct of certain industrial processes, such as natural gas 

processing, hydrogen production, and synthetic fuel production. In contrast, it is relatively more difficult to 

capture C02 from flue gas emissions, which may require the reengineering of certain established and 

reliable production techniques. Apart from the technical issues of cleaning such dirty gas streams so they 

are suitable for CCS, unlike power plants, where C02 concentrations are comparatively high and consistent, 

metallurgical operations have more dilute concentrations of C02, the off gas is dirty and difficult to handle, 

and C02 production varies widely depending on the process step. 

In summary, CCS is excluded from this BACT evaluation for the following reasons: 

• Installation and operate of CCS is not commercially available and has not been installed in 

conjunction with any SAF process installed and currently operating worldwide; 

• Currently there is no infrastructure available at the project site that will allow MS Silicon the 

ability to capture it's C02 gas streams and pipe them to a nearby facility for further processing, 

such as a beverage plant; 

• Currently there is no infrastructure available at the project site that will MS Silicon the ability to 

capture and store it's C02 gas stream for future use in the event a beverage plant would be 

installed in the vicinity of the proposed plant site; 

• C02 produced at the proposed plant will require significant enhancements to improve its quality 

prior to being used by another source to produce a product; and 
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• Cost estimates are not being provided in support of removing CCS as a cost effective control 
alternative since EPA has not provided any guidance or established thresholds on what cost, 
expressed as a dollar per ton would be considered cost excessive. 

Because of the various reasons provided above, MS Silicon is eliminating CCS has a viable control option 
for GHG control based on its 1) not being commercially available and 2) not being shown to be a proven 
control option that has been demonstrated in actual operation. 

Based on the above technical issues, CCS is consequently deemed not technically feasible for controlling 
GHG emissions from the proposed SAFs. 

Step Three- Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 
emission reduction options evaluated. MS Silicon is proposing to utilize the newest generation of 
submerged arc furnace with inherently lower-emitting technologies, including energy efficiency measures. 
This new generation furnace is designed to more efficiently convert raw materials to the silicon 
intermediate product. It is almost impossible to evaluate each option defmed above and establish a C02 

percent reduction. 

For purposes of this GHG BACT evaluation, MS Silicon has concluded that the new generation furnace is 
the most effective control at reducing GHG emissions. 

Step - Four Evaluate Most Effective Control and Document Results 

As discussed above, various emission reduction options (i.e., new generation furnace) are being proposed 
by MS Silicon that are considered the Top Level of emission reduction available for controlling GHG 
emissions from the production of silicon. Since MS Silicon has selected the "Top-Level" of control or 
design with inherent control technique, taking into account any technical limitations, the BACT evaluation 
that follows does not address economic, energy and environmental impacts related to a specific control 
device. This follows EPA's suggested approach for performing this type of BACT evaluation. 

Step Five- Select BACT 

A detailed review was conducted to determine the emission reduction options incorporated at other 
submerged arc furnaces. Review of recently permitted GHG sources and the RBLC database did not reveal 
BACT determinations for submerged arc furnaces. 

BACT for GHG emissions from the semi-enclosed submerged arc furnace has been determined to be: 

• Utilization of a new generation furnace with inherently lower-emitting technologies and 
energy efficiency measures (i.e., semi-enclosed SAF); 

• C02e emission limitation of 381,866 tons/year; and 
• Good operation and maintenance to improve energy efficiency. 

A BACT Analysis for GHG Emissions from Natural Gas Combustion (AA-202) 

The following natural gas combustion emission sources are included in this review: 

64456 PER20130001 



Natural Gas frred Ladle Pre-Heaters-
40.0 350,00 20,499 

4 Units- 10.0 MMBtulhr each 

Step One- Identify Available GHG Control Technologies 

The frrst step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

GHG emissions from natural gas combustion equipment: 

1. On-line USEPA Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The application of methods, systems, or techniques to increase energy efficiency is a key GHG-reducing 

opportunity from combustion sources. Use of inherently lower-emitting technologies, including energy 

efficiency measures, represents an opportunity for GHG reductions. Since GHG are the direct result of 

fuel combustion, any improvement in the efficiency of a process heater will reduce fuel use and GHG 

emissions. While energy efficiency can reduce emissions of all combustion-related emissions, it is a 

particularly important consideration for GHGs since the use of add-on controls to reduce GHG emissions 

is not as well advanced as it is for most combustion-derived pollutants. 

Approaches for reducing GHG emissions from fossil fuel-fired equipment could include fuel switching or 

energy efficiency measures. In the case of natural gas-fired equipment, however, fuel switching to a lower 

carbon fuel is not an option because natural gas emits less C02 per amount of heat derived than other 

gaseous or liquid fuels commonly used. 

Summary of Potentially Applicable GHG Energy Efficiency Measures- Natural Gas Combustion 

Sources 

CoQ .. Renaoval·Effeetiven• .; . . ··· .. : 
.. • ~omm-. > ~ ' ' ' ' " 

Burner replacement Replacing old burners with more • Energy efficient burners will be 

efficient modem burners can lead to installed in the natural gas 

significant energy savings. Energy and combustion equipment 

cost savings vary widely based on the 

condition and efficiency of the burners 

being replaced. 
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Boiler 
control 

process Using a combination of CO and oxygen 
readings, it is possible to optimize the 
fuel/air mixture for high flame 
temperature (and thus the best energy 
efficiency) and lower air pollutant 
emissions 

• Natural gas 
equipment will 
fuel/air mixture 
temperature 

combustion 
optimize the 

for high flame 

Reduction of flue Excessive flue gas results from leaks in • Equipment will be maintained to 
gas quantities the boiler and/or in the flue. These leaks minimize any leaks 

can reduce the heat transferred to the 
steam and increase pumping 
requirements. However, such leaks are 
often easily repaired, saving 2 to 5 
percent of the energy formerly used by 
the boiler 

Reduction of excess Boilers must be fired with excess air to • Equipment will be maintained to 
air ensure complete combustion and to 

reduce the presence of CO in the 
unburned fuel in exhaust gases. When 
too much excess air is used to burn fuel, 
energy is wasted because excessive heat 
is transferred to the air rather than to the 
steam. 

ensure complete combustion 

Carbon Capture and Carbon capture and storage involves See below. 
Storage separation and capture of C02 from the 

flue gas, pressurization of the captured 
C02, transportation of the C02 via 
pipeline, and fmally injection and long
term geologic storage of the captured 
C02. Several different technologies, at 
varying stages of development, have the 
potential to separate and capture C02. 
Some have been demonstrated at the 
slip-stream or pilot-scale, while many 
others are still at the bench-top or 
laboratory stage of development 

Step Two- Eliminate Technically Infeasible Control Options 

With the exception of carbon capture and sequestration (CCS), all of the control options identified under 
Step 1 are technically feasible and will be included in this BACT evaluation. CCS was not evaluated in 
this BACT evaluation. This type of control technology has not been applied to natural gas combustion 
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sources in the past and has not been demonstrated in practice for these emission types. CCS is generally 

used for facilities with sources emitting COz in large amounts, such as fossil fuel-fired power plants, and 

for industrial facilities with high-purity COz streams. Based on this, CCS is consequently deemed not 

technically feasible for controlling the GHG emissions from the natural gas combustion sources that will 

support the proposed plant operations. 

Thus, the available control options are as follows: 

• Combustion of clean-burning fuel - Burners are designed to combust natural gas. Fuel switching to a 

lower carbon fuel is not an option because natural gas emits less COz per amount of heat derived than 

other gaseous or liquid fuels commonly used; 

• Energy efficiency pollution prevention options that are available for this type of combustion device 

include the following: 

o Burner efficiency; 

o Preventive Maintenance; and 

o Energy monitoring and management systems. 

Step Three- Assessment of Proposed BACT Emission Reduction Options 

This step of the Top-Down analysis provides an assessment of the performance and feasibility of the 

emission reduction options evaluated. Combustion of natural gas, low NOx burners and good combustion 

practices and maintenance to improve energy efficiency are considered the top level of emission reduction 

available for the natural gas combustion equipment. 

Step Four - Evaluate Most Effective Control and Document Results 

The emission reduction options that are being proposed by MS Silicon that are considered the Top Level of 

emission reduction available for controlling GHG emissions from the combustion of natural gas. Since MS 

Silicon has selected the "Top-Level" of control or design with inherent control technique, taking into 

account any technical limitations, the BACT evaluation that follows does not address economic, energy and 

environmental impacts related to a specific control device. This follows EPA's suggested approach for 

performing this type of BACT evaluation. 

Step Five - Select BACT 

A detailed review was conducted to determine the emission reduction options incorporated at other natural 

gas fired burners. Review of the RACT/BACTILAER Clearinghouse (RBLC) revealed the following 

BACT determinations for natural gas combustion equipment. 
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Cargill, Inc. 

NE-0054 

DRAFT 

DETERMINATION 

Iowa Fertilizer 
Company 

IA-0105 

Iowa Fertilizer 

Company 

IA-0105 

Showa Denlw 
Carbon, Inc. 

SC-0142 

Port Dolphin Energy 

3/1/13 

10/26112 

10/26/12 

6/8112 

LLC 12/1111 
FL-0330 

Pyramax Ceramics, 

LLC 2/8112 
GA-0147 

Entergy Louisiana 
LLC, Nine Mile 
Point Electric 08/16/11 
Generating Plant 
LA-0254 
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BACT- 300 MMBtu!hr 
No Limit 

Good combustion 

practice PSD Boiler 

BACT

PSD 

BACT

PSD 

BACT

PSD 

BACT

PSD 

BACT

PSD 

BACT

PSD 

C02: 117 lb/MMBtu 
472.4 Methane:0.0023 
MMBtu!hr lb/MMBtu 
Auxiliary Boiler N20: 0.0006 

110.12 

MMBtu!hr 

Startup Heater 

5 MMBtu 

natural gas ftred 

hot oil heater 

Four 278 

MMBtu!hr 

boilers 

9.8 MMBtu!hr 

natural gas ftred 

boiler 

Auxiliary Boiler 

338 MMBtu!hr 

1b/MMBtu 

C02: 117 1b/MMBtu 
Methane:0.0023 

lb/MMBtu 

N20: 0.0006 

lb/MMBtu 

C02: 117 lb/MMBtu 

C02e: 5809 tpy 

rolling average 

C02: 117 lb/MMBtu 
Methane:0.0022 

lb/MMBtu 

N20: 0.0002 

lb/MMBtu 

Good combustion 
practice 

Good combustion 
practice 

Good combustion 
practice, annual 

tune-up low NOx 

burner 

tuning, 

optimization, 

instrumentation 
and controls, 

insulation, and 

turbulent flow 

Good Combustion 
Practices, design, 

and thermal 

insulation 

Proper operation 
and good 
combustion 

practices 



Summary of Potentially Applicable GHG Energy Efficiency Measures - Natural Gas Combustion 

Equipment 

Use of Low Carbon 
Fuels 

Burners will be combusting 

natural gas 

• Burners are designed to combust 

natural gas. Fuel switching to a 

lower carbon fuel is not an 

option because natural gas emits 

less COz per amount of heat 
derived than other gaseous or 

liquid fuels 

Energy efficient 

processes and 

technologies 

• Low NOx burners, • Burner design will incorporate 

low NOx burners and good 

combustion practices and 
maintenance to improve energy 

efficiency 

• Good combustion practices 

to improve energy 

efficiency 

• Good maintenance of 

combustion equipment 

Based on information reviewed for this BACT analysis, the GHG control measures focus on fuel type or 

energy efficiency measures. No other applicable GHG control measures were identified in this review. 

Provided below is a summary of the emission reduction options being incorporated into the natural gas 

fired combustion devices associated with the proposed silicon plant. Rationale for selection of BACT 

includes the use of natural gas as a clean burning fuel, use of low NOx energy efficient burner technology 

and good combustion practice. 

BACT for this emission unit is as follows: 

• C02 - 117 lb/MMBtu 

• Methane- 0.0022 lb/MMBtu 

• NzO- 0.0002 lb/MMBtu 

Control techniques to be implemented to meet these emission limitations will be: 1) good combustion 

practices, 2) combustion of natural gas only, 3) selection of the most energy efficient burner design based 

on engineering selection process and 4) periodic maintenance. 
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Best Available Control Technology (BACT) Analysis 
PMtoiPM2.s 

Emissions of 

Particulate matter," also known as particle pollution or PM, is a complex mixture of extremely small 

particles and liquid droplets. Particle pollution is made up of a number of components, including acids 
(such as nitrates and sulfates), organic chemicals, metals, and soil or dust particles. Particulate matter 
exists in the solid and liquid physical states, and gases or vapors may also condense to form particulate 
matter. The latter, condensable particulate matter, is of great concern due to the inherently small size of 
condensation products; overwhelmingly, condensable particulate can be classified as PM2.s1• PM25 is 

defmed as particulate matter that has a diameter of 2.5 microns or less and is a subset of PM10 which is 

particulate with a size range of 10 microns or less. Even though both are particulate matter they have 

separate air quality standards and are considered separate pollutants for permitting purposes. The size of 

particles is directly linked to their potential for causing health problems. EPA is concerned about particles 

that are 10 micrometers in diameter or smaller because those are the particles that generally pass through 

the throat and nose and enter the lungs. Once inhaled, these particles can affect the heart and lungs and 
cause serious health effects. EPA groups particle pollution into two categories: 

• "Inhalable coarse particles," such as those found near roadways and dusty industries, are larger 
than 2.5 micrometers and smaller than 10 micrometers in diameter. 

• "Fine particles," such as those found in smoke and haze, are 2.5 micrometers in diameter and 

smaller. These particles can be directly emitted from sources such as forest fires, or they can form 

when gases emitted from power plants, industries and automobiles react in the air. 2 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 

available for the proposed silicon production plant. Because of the importance of controlling these 

emissions, MS Silicon evaluated technologies that have been demonstrated on similar processes so that 

emissions of PM10/PMz.s will be controlled to the levels specified. Condensable PMz.s emissions occur 

when gas molecules are present in the exhaust gas stream that when cooled change into a particulate state. 
This change from gas vapor to solid is referred to as condensable particulates. USEPA is involved in 

extensive research on trying to better defme this change over, as well as how best to quantifY the presence 

of these condensable particulates. For purposes of this evaluation, since no specific technologies exist (i.e., 
commercially available and demonstrated), above and beyond that already selected in the form of a 

baghouse, for controlling PMz.s emissions, additional emphasize was placed on the availability of controls 

to reduce emissions of SOz and NOx. Emissions of SOz and NOx can be present in the gas phase that could 

convert to solids in the form of sulfates and nitrates. USEPA has identified S02 and NOx as potential 

precursors to the formation of PMz.s emissions. However, USEPA has not provided, as of the date of this 

application, guidance on the effect of SOz and NOx as potential precursors to the formation of PM2.5 

1 Condensable Particulate Matter, Regulatory History and Proposed Policy, January 27, 1998 
http://www. ncair. org/enf/sou rcetestlcpm/condensweb. pdf 

2 http://www.epa.gov/air/particlepollution/ 
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emissions. Subsequently, evaluation of the control options to reduce S02 and NOx emissions to further 

reduce PM2.s emissions have not been included in this BACT evaluation. 

PM10/PM2.s Emission Sources Subject to Control Technology Evaluation 

The PMw/PM2.s emission sources associated with the proposed plant that are included in this PMw/PM2.s 

BACT evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs) (AA-201); 

• Casting Frames (AA-201a); 

• Silica Fume Silos (AA-404); 

• Natural Gas Fired Combustion Equipment (AA-202); 

• Diesel Fired Emergency Generator (AA-501); 

• Material storage and handling (AA-101, AA-101a, AA-102, AA-102a, AA-103, AA-103a, 

AA-104, AA-105, AA-106); 

• Wood Chipper (AA-102b); and 

• Roadways (AA-401, AA-402a). 

For a summary of the estimated PMwiPMz.s emission rates for the sources identified above, please refer to 

the following table: 

PMto/PM2.sEmission Rates for Sources Evaluated for BACT 
... 

l'~~ .. tL 
...... entD.,.n 

PMse:.E.ion .,, 
(toll~'···' Ratei~t~r~:, _.,,, ~r ,',: ,'::::,;!',,,;,' ,, ,' 

.o • . I. ·• ·•;· .. :·: ···· ... ,. ··:·· 

AA-201 -Semi-Enclosed Submerged Arc Furnaces 
61.2 61.2 

(SAFs) 

AA-201a- Casting Frames 0.3 0.3 

AA-202- Natural Gas Fired Ladle Preheaters 0.1 0.1 

Diesel Fired Emergency Generator (AA-501) 0.001 0.001 

Material Handling and Storage: 

• Material Transfer to and from Coal Storage 0.01 0.002 

Pile (AA-101) 

• Material Transfer to and from Wood 

Storage Pile (AA-102) 
0.002 0.0003 
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• Material Transfer to and from Quartz 
Storage Pile (AA-103) 

• Limestone Material Handling (AA-104) 

• Material Handling Area Baghouse (AA
lOla, AA-102a, AA-103a) 

• Product Handling Area Baghouse (AA-
301) 

• Storage Piles Processing (i.e., Bulldozing) 
(AA-105) 

• Storage Piles Wind Erosion (AA-106, AA-
403) 

• Silica Fume Silos (AA-404) 

AA-102b- Wood Chipper 

AA-402 - In-Plant Gravel Roads 

AA-402a- In-Plant Paved Roads 

Total 

·.~ .. ·.··.·.·.~.~·.·.·.·."· •. ·;D .••.•. ~ .• • ............. ·.· •• · ...... 'b" . 
.. ~;;-;;;,, .. 

1.8 

0.0008 

6.8 

3.4 

1.7 

2.5 

0.15 

0.042 

3.7 

0.3 

81.8 

0.3 

0.0001 

6.8 

3.4 

0.2 

0.4 

0.15 

0.042 

0.37 

0.3 

73.3 

BACT Analysis for PMtoiPM2.5 Emissions from Semi-Enclosed Submerged Arc 
Furnaces 

Step One - Identify Available PMtoiPM2.s Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 
sources of information on emission reduction options vary for the air emission sources being analyzed. The 
following information resources were consulted in searching for the alternatives available for controlling 
PMw/PM2.s emissions from plant operations: 

1. On-line USEPA Control Technology Database; and 

2. State Air Quality Permits; 
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Particulate control technologies exist today that are proven and reliable that that provide a high level of 

removal efficiency (i.e., in excess of 99%). These technologies are well suited for controlling particulate 

matter, including PMz.s in the form of solids or "filterable" particulates. As will be described in the BACT 

evaluation that follows, MS Silicon is installing a fabric filter bag-house which is considered the top level 

of PM10/PMz.s control technology for filterable particulates from the semi-enclosed submerged arc furnace. 

MS Silicon will also be using Best Management Practices to minimize the generation of PM10/PMz.s 

fugitive emissions. 

Technologies will continue to emerge for controlling particulate matter emissions, including PMz.s that are 

in the vapor phase in the exhaust gas and when cooled by ambient air at the point of the exhaust stack 

release, change from a vapor phase to a solid phase. This change over is defined as "condensable" 

particulates. As part of the BACT evaluation that follows we have examined proven technologies that can 

further reduce these precursors, thus reducing the condensable portion of PMz.s from the exhaust gas 

stream. Condensable PMz.s emissions should be minimal from the fugitive sources. 

The choice of which technology is most appropriate for a specific application depends upon several factors, 

including particle size to be collected, particle loading, stack gas flow rate, stack gas physical 

characteristics (e.g., temperature, moisture content, presence of reactive materials), and desired collection 

efficiency. Emissions of particulate matter are generally controlled with add-on control equipment 

designed to capture the emissions prior to the time they are exhausted to the atmosphere. In cases where 

the material being emitted is organic, particulate matter may be controlled through a combustion process. 

The following control technologies were identified and evaluated to control PMw/PMz.s emissions from the 

SAF: 

(a) Electrostatic Precipitator (ESP) - In an ESP, particles are electrically charged and then exposed 

to an electric field in which they are attracted to an electrode. Periodically, this electrode is cleaned 

through vibration and the freed particles are directed into a collection unit. While ESPs have been 

used on solid fuel combustion devices they have not been used on similar sources as the proposed 

plant 

(b) High Efficiency Cyclones - Cyclones and multi cyclones are a commonly used PM control 

technology in the United States. A cyclone removes particles based the principle of gravity and 

centrifugal force. A multicyclone uses the same concept as a cyclone but employs multiple, smaller 

diameter cyclones to improve its capturing capacity. The particle control efficiency of both devices 

decreases as the particle size decreases and therefore do not adequately control PMz.s. 

(c) High Energy Scrubbers - High energy scrubbers are a wet scrubbing system that combines a 

high energy venturi scrubber with a cyclonic separator. These scrubbers are effective in the removal 

of dusts, fumes, vapors, and mists; as well as a variety of other air pollutants, and 

(d) Fabric Filters (i.e., baghouses) - Fabric filters have been widely used for controlling PM 

emissions from many different types of sources. Large industrial, commercial, and Institutional (ICI) 

boilers are equipped with these devices and have PM control efficiencies of 99 percent or higher. A 

fabric filter, or baghouse, is made up of cloth or woven specialty fibers. The flue gases are directed 

through the filter. The separation efficiency of bag filters is quite high. Because of their design 

(large surface area of bags and longer residence times in transit), fabric filters may capture a higher 

fraction of ultrafine particles than ESPs 
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Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PMwiPMz.s emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 
attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 
efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 
applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 
electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 
difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 
infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of the cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 
is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 
are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 
through the fabric filters, and then push the air up through a central stack. 
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Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from SAF 

operations application due to their effectiveness. Scrubbers and cyclones are not considered as effective as 

fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5- Select BACT 

A review of USEPA's RACT/BACT/LAER Clearinghouse did not identify any BACT determinations for 

submerged arc furnaces or any other sources associated with the silicon production operations. Review of 

state permit information identified the following with respect to electric arc furnaces at silicon production 

plants: 

Fadlity'/ I ' 
Perudt •··.· .. •·· 'Gilt~ ,; 

))ate < 
~e$5. PM.& .. Limit, Ad~~···· ~~~· 

... . . ,f.''' ,, ... >l')j,y, . ~ ; 
..... '· 

Globe Metallurgical Two submerged-
Inc arc semi-enclosed- PM: 21.3 lblhr per 

Niagara Falls, NY 11/26110 type electric furnace (based on 
Fabric filter (baghouse) 

furnaces process weight 

Permit#: 9-2911- rate calculation 

00078/00009 (22 MW!hr) 

Globe Metallurgical 20 MW Electric 

Arc Furnaces (2) 0.99 lb/MW-hr 
Selma, AL 9110/10 Baghouse 

producing silicon 6.2 lblhr 
104-0001 metal 

West Virginia Alloy, Electric submerged 

Inc. arc furnace No. 15 
Baghouse with >99% 

01/18/06 for the production PM10: 22.71 lblhr 
Alloy, West Virginia 

of silicon metal 
control 

R30-0 1900001-2006 and ferroalloys 

Electric Arc 0.03 gr/dscf 
Globe Metallurgical Furnaces (filterable) or no 
Inc 

10/24/01 (Ferrosilicon and visible particulate 
Open roof Baghouse 

Waterford, OH Silicon metal emissions, 

ID: 06-84-00-0105 production whichever is less 

furnaces) stringent 
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As shown in the above table, PM emissions from submerged electric arc furnaces are controlled exclusively 
by baghouses and the BACT emission limits vary in how they are expressed. Because of the variations in 
the plant operations, it is very difficult to identify a consistent BACT emission limitation or permit 
limitation. For the PMwiPM2.s emission sources associated with the SAFs at the proposed plant, a 
baghouse was the only control methods evaluated. The proposed BACT limit is at least as stringent as the 
permit limits presented in the table above. 

Thus, BACT for PMtoiPM2.s emissions from the semi-enclosed submerged arc furnaces at the 
proposed plant is as follows: 

• Use of fabric filter control (i.e., baghouse); and 

• PMw/PM2.s- 0.005 grains per dry standard cubic foot (gr/dsct). 

BACT Analysis for PMw/PM2.s Emissions from Casting Frames (AA-201a) 

Molten product from the SAFs will be poured into low, flat pans that will provide rapid cooling and 
solidification of the molten metal. There is a potential for fume and dust to be generated during the casting 
process, however the amount of actual dust should be minimal. 

Step One- Identify Available PM/PMw/PM2.s Control Technologies 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. 
Potential PM control technologies are identified in the previous section. 

Step 2 -Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PMIPMwiPM2.s emissions from the casting operations. The exhausting of casting emissions from 
a central canopy positioned over the casting installations to the SAF baghouse is neither practical nor 
economically feasible since it is too far away. In addition, the casting frame emissions in question are very 
low(< 1.0 tons/year) and can also be further minimized by the manner with which the unit is operated. The 
potential PM emissions are small and installation of a canopy and exhaust dust system is not very effective 
at capturing these small quantities of PM emissions. Thus, add-on controls are eliminated from further 
consideration in this BACT evaluation. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control option is best management practices. 

Step 4- Evaluate the Most Effective Controls and Document Results 

Best management practices are the only effective control for this type of emission source. 

Step 5- Select BACT 

A review ofUSEPA's RACT/BACTILAER Clearinghouse did not identify any BACT determinations for 
casting operations associated with the silicon production operations. Review of state permit information 
also did not identify BACT determinations for casting operations associated with the silicon production 
operations. 
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MS Silicon will be using Best Management Practices to minimize the generation of PM/PM10/PM2.5 

fugitive emissions from the casting frame operation. 

BACT for PMIPMIOIPM2.s for the casting frames (AA-201a) is proposed as: 

• Best Management Practices to minimize the generation ofPMIPMw/PM2.s fugitive emissions from 

the casting frame operation; and 

• No emission limit is being proposed since there is no formal method for quantifying emissions 

from this type of indoor operation. 

BACT Analysis for PMtoiPM2.s Emissions from Natural Gas Combustion (AA-202) 

Because natural gas is a gaseous fuel, filterable PM emissions from combustion are typically low. 

Particulate matter from natural gas combustion has been estimated to be less than 1 micrometer in size and 

has filterable and condensable fractions. Particulate matter from natural gas combustion is usually larger 

molecular weight hydrocarbons that are not fully combusted. Increased PM emissions may result from poor 

air/fuel mixing or maintenance problems3• 

Natural Gas Combustion Sources- Includes the following: 

• AA-202: Ladle Pre-Heaters (Four 10 MMBtu!hr): 0.1 tpy PMwiPMz.s; 

Step 1 - Identify Control Options, Step 2 - Eliminate Technically Infeasible Control Options, Step 3 

- Rank Remaining Control Technologies by Control Effectiveness and Step 4 - Evaluate the Most 

Effective Controls and Document Results 

There are no control options identified in the RBLC that are technically feasible to control PM10/PM25 that 

is emitted from small natural gas combustion units. See below table for summary of PMw/PM2.5 BACT 

determinations from the RBLC database: 

~-.ro··· 

SeverCorr LLC 

Columbus, 

Mississippi 

07115/11 

Ladle preheaters, 

ladle dry-out 

heaters, Tundish 

preheaters, Tundish 

BACT- dry-out heaters, 

PSD verticalladle 

holding station, 

annealing furnaces, 

vacuum degasser 

boiler, boilers 

PM1o. 
··uer 
-~it 

None None 
Combustion of 

natural gas only 

3 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas 

Combustion, July 1998 
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Pickle Line 
Nucor Steel, AR BACT- Boilers, natural gas 0.0076 

None 06/10/11 None 
Blytheville, AR PSD fired burners and lb/MMBtu 

dryers, ladle dryers 

Sasol North Total PM10: 
America BACT- 87.30 MMBtu/hr 

No controls 11/29/10 
PSD charge Heater O.Ql 

LA-0244 lb/MMBtu 

Sasol North Total PM10: 
America BACT- 21.00 MMBtu/hr 

No controls 11129/10 
PSD startup Heater O.Ql 

LA-0244 lb/MMBtu 

Lake Charles 34.20 MMBtu!hr Total PM10: 
Cogeneration LLC 06/22109 

BACT- Good design and 
PSD Shift Reactor 0.007 proper operations 

LA-0231 Startup Heater lb/MMBtu 

Filterable Filterable Competitive Power 
PMIO: Ventures 11/12/08 

BACT- 1. 70 MMBtu/hr 0.0070 No controls PSD Heater 0.0070 lb/MMBtu MD-0040 
lb/MMBtu (LAER) 

Mid-American Steel Ladle Preheater 0.0076 
and Wire Company BACT-

and refractory lb/MMBtu 
Combustion of 09/08/08 

PSD natural gas 
OK-0128 drying (total) 

Thysenkrupp Steel 
and Stainless USA, BACT 

33.40 MMBtu!hr 
0.0076 

LLC 08/17/07 Batch Annealing 
lb/MMBtu 

No controls PSD 
Furnaces 

AL-0230 

Nucor Decatur, LLC BACT-
98.7 MMBtu/hr 

PM: 0.0076 06/12/07 
PSD 

Galvanizing 
lb/MMBtu 

No control 
AL-0231 Furnace 

Good combustion 
Republic Engineered 

Ladle 
7.6 7.6 control with proper 

Products, Inc OH- 08/30/05 LAER 
Dryers/Preheaters 

lb/mmscf lb/mmscf natural gas burner 
0303 (filterable) (filterable) design, no add-on 

controls 

6Nucor Steel BACT- Combustion of 
01/19/01 

PSD 
Ladle Preheaters natural gas or 

IN-0090 
propane 
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Arkansas Steel 

Associates 

AR-0044 

01/05/01 
BACT

PSD 
Ladle Preheaters 

0.20 lb!hr 

(filterable) 

Natural gas 

combustion! Good 

combustion 

practices 

As shown in the above table, no add-on controls are used for PM10/PM2.s from the natural gas combustion 

equipment. 

Step 5 - Select BACT 

The RACT/BACTILAER Clearinghouse (RBLC) and review of other permits reveal that similar natural 

gas combustion devices use fuel specifica:tions and good combustion practices for controlling PM 

emissions. No similar sized natural gas combustion devices were identified add-on PM controls as BACT. 

Thus, BACT is defmed as combustion of clean fuel and good combustion practices. For the natural gas 

combustion sources associated with the proposed Plant, combustion of natural gas and good combustion 

controls were the only control methods evaluated. Since the highest level of PM control as noted above will 

be implemented by MS Silicon, an analysis of economic, energy and environmental impacts was not 

performed. 

BACT for the natural gas combustion devices is as follows: 

• Combustion of natural gas; and 

• Good operating practices. 

BACT Analysis for PMtoiPM2.s from Material Storage and Handling (AA-101, AA-

101a, AA-102, AA-102a, AA-103, AA-103a, AA-104, AA-301) 

Raw materials will be received by truck at the site. The primary materials to be handled and stored at the 

silicon production plant are as follows: 

• Coal; 

• Wood; 

• Limestone and 

• Quartz. 

Upon receipt the raw materials will be unloaded, conveyed and stored in outside piles. The raw materials 

will then be transferred via front end loaders to day bins in the submerged arc furnace building. 

Add on control devices such as a baghouse or wet suppression will minimize particulate emission rates 

from material storage and handling. A baghouse is an air pollution abatement device used to trap 

particulates by filtering gas streams through large fabric bags. Baghouses typically achieve PM control 

efficiencies of greater than 99%. 
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Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The primary 
control mechanisms are those that prevent emissions through agglomerate formation by combining small 
dust particles with larger aggregate or with liquid droplets. The key factors that affect the degree of 
agglomeration and, hence, the performance of the system are the coverage of the material by the liquid and 
the ability of the liquid to wet small particles. There are two types of wet suppression systems: liquid 
sprays which use water or water/surfactant mixtures as the wetting agent and systems which supply foams 
as the wetting agent. Wet suppression systems typically achieve PM control efficiencies of50-70%. 

AA-101: Material Transfer to and from Coal Storage Pile 

Coal will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 
receiving, transferring, and handling of coal. 

Step 1 -Identify Available PMtoiPM2.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 
pollution abatement device used to trap particulates by filtering gas streams through large fabric 
bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that 
affect the degree of agglomeration and, hence, the performance ofthe system are the coverage of the 
material by the liquid and the ability ofthe liquid to wet small particles. There are two types of wet 
suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 
and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 
PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 
managing the operations/equipment that generates the fugitive PM emissions. Implementation of 
these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for coal 
transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, use 
of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as required). Refer 
to table below for a listing of recent BACT determinations for coal receiving and handling operations. 
Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 
evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 
fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 
source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 
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Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The table below lists the proposed particulate BACT determination, along with the existing particulate 

BACT determinations, for coal receiving and handling and coal transferring. All data in the table is based 

on the U.S. EPA RACTIBACT/LAER Clearinghouse (RBLC), and electronic versions of permits available 

at the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 

for coal handling operations at these facilities. 

Existing PMIPMIOIPM2.s BACT Limits - Material Transfer to and from Coal Storage Pile 

':'':"\ ;•;; ' '; "" .. , . PM'~"'·'·· .. ··· " ... : ,: . . /:,•,·:· ,;~.~;J.', ·•aPiijf:i:,, 
: ~ I!~ ji~i;' .-j$ _,..," 

I '\fjv; uAm 11!~t ···~~:~,~~:.~. ' '''\ :· : :;'' 

··' 1'.·. ' ·• .' '' ·'''' ,; 'i) '•;:i ,.:•:'', •. ·. 

East Kentucky 

Power Coal PM: 10% Wet suppression, dust 

Cooperative 4/9/10 BACT-PSD Stockpile and opacity 3- suppressant, lowering well and 

unloading minute compaction 
KY-0100 

PMw: 3-Sided windscreen barrier, 

Ohio River Clean reduced drop heights, use of 

Fuels, LLC 11120/08 BACT-PSD 
Coal storage 12.3 tpy rolling chemical stabilization dust 
piles 12-month suppressants and/or watering to 

OH-0317 
period reduce any visible emissions 

Martin Marietta PMw: 

Magnesia Coal and Building enclosure and high 

Specialties 11113/08 BACT-PSD coke material 0.95 tpy rolling moisture content coal and coke 

handling 12-month >5% 
OH-0321 period 

Use ofbaghouse and water 

Homeland Energy Coal Filterable PMw: fogging. (Baghouse used to 

Solutions, LLC 08/28/07 BACT-PSD receiving and control storage bins and water 

IA-0089 handling 0.005 gr/dscf fogging used to eliminate PM in 

unloading area 

University of Coal pile Filterable PMw: 
Northern Iowa 5/3/07 BACT-PSD receiving and Dust suppressant 

IA-0086 reclaim 095% control 
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Step 5- Select BACT 

BACT for the Material Transfer to and from Coal Storage Pile (AA-101) is proposed as the 
following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 
heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 
emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 
• No emission limit is being proposed for this operation since there is no available test method to 

determine the PMIPMwiPMz.s emission rate 
Material Transfer to and from- Wood Storage Pile (AA-102) 

Wood will be delivered to the site either by truck. Fugitive emissions of PM will be generated during the 
receiving, transferring, and handling of this material. Since these operations will have the potential to emit 
minor levels (due to the inherent moisture content of the wood to be handled and stored) of PMwiPMz.s 
emissions and will typically be in the form of a fugitive type release, typical PM control technologies are 
not appropriate for these types of operations. The types of control measures used for materials handling 
operations can be classified as best management practices and include inherent pollution control techniques 
(covered conveyors, partially enclosed conveyor drop points, minimization of pile drop discharge distance, 
etc.). 

Step 1- Identify Available PMtoiPM2.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 
particulate emission rates from material storage and handling operations. A baghouse is an air 
pollution abatement device used to trap particulates by filtering gas streams through large fabric 
bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 
primary control mechanisms are those that prevent emissions through agglomerate formation by 
combining small dust particles with larger aggregate or with liquid droplets. The key factors that 
affect the degree of agglomeration and, hence, the performance ofthe system are the coverage ofthe 
material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 
suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 
and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 
PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 
managing the operations/equipment that generates the fugitive PM emissions. Implementation of 
these plans can reduce PM fugitive emissions by more than 50%. 

Review of the RBLC database and recent permit applications indicated that viable PM controls for wood 
transfer to and from storage piles is a fugitive dust control plan (windscreen barrier, reduced drop heights, use 
of chemical stabilization dust suppressants and/or watering to reduce any visible emissions as required). Refer 
to table below for a listing of recent BACT determinations for wood receiving and handling operations. 
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Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The table below lists the proposed particulate BACT determination, along with the existing particulate 

BACT determinations, for wood pile receiving, handling, and transferring. All data in the table is based on 

the U.S. EPA RACT/BACTILAER Clearinghouse (RBLC), and electronic versions of permits available at 

the websites of other permitting agencies. 

The limits being proposed by MS Silicon is equivalent to or lower than the BACT limitations established 

for wood handling operations at these facilities. 

Existing PMIPMIOIPM2.s BACT Limits- Wood Storage and Handling 
,, ,, ',';,:':';;,'; 

Plhe!PMu i ii "''','ii' ;;':;:S:/ 

,, 'pcr:t-I,MJ~~~~~, 'li'a~ ',pate Basis Sou~ 'BACt 
;;: ;)~""'' ' 

' ',,,' ' '>:'::!i:(; 

"'I,,, 
Li:JlUt, :, ;, ,, 

To minimize fugitive, PMw and PMz.s, 

biomass conveyors shall be enclosed. 

Where required to meet the 5 % opacity 

requirement, the permittee shall install 

dust collectors on the conveyor transfer 

Southeast 
and drop points. The dust collectors shall 

Biomass be designed to obtain an outlet PM 
Regional Fuels, 12/2311 BACT- material loading of0.005 grains per dry standard 
LLC 

5% opacity 
0 PSD handling and cubic foot (gr/dscf). 

FL-0322 preparation 
Additional practices: Enclosing material 

drop points, transfer points, shredders and 

screens wherever practical; Contouring 

storage piles to minimize wind erosion; 

Utilizing water sprays on storage piles as 

needed; 
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Georgia Power Biomass 
Partial enclosures for the conveyors; Co. 12/0311 BACT-

storage and 
0 PSD Partial enclosures for the transfer points 

GA-0140 handling 

AP-42 

Calculation: 

1.0 tpy 

fugitive 

Ohio River Clean 
PMIO 3-sided windscreen barrier, reduced drop Biomass 

Fuels, LLC 11120/0 BACT- heights, use of chemical stabilization dust 
Storage 

8 PSD 
Piles 

suppressants and/or watering to reduce 
OH-0317 No visible any visible emissions 

emissions 

except for 

13-min in 

any 60-min 

period 

Filterable 
Weyerhauser Co. 05/24/0 BACT- Chip PM10 Covered conveyors 
LA-0201 6 PSD Handling 

0.0001 lb/T 

Filterable 

Wood PM10: Good work practice standards and partial 

Kingsford Receipt 0.0020 lb/T enclosure of truck dump area 

Manufacturing 09/09/0 BACT- wood 
Company 5 PSD Filterable 
MS-0081 Wood PM10: 

Storage 
Good work practice standards 

0.0065lb/T 

wood 

The above table presents BACT limits for PM10/PMz.s emissions from wood/biomass material handling 
operations. The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations 
established for other material handling operations at other types of facilities. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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Globe Metallurgical 

Inc 

Niagara Falls, NY 

Permit#: 9-2911-

00078/00009 

Date: 11/26/10 

Globe Metallurgical 

Selma, AL 

104-0001 

Date: 9/10/10 

West Virginia Alloy, 

Inc. 

Alloy, West Virgina 

R30-0 1900001-2006 

Date: 01/18/06 
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Raw Material Handling - Raw Material Transfer and 

Storage operations begin with the receipt of raw 

materials via truck or rail. Coal, coke, charcoal, gravel, 

woodchips, and turnings are unloaded via crane to piles 

or directly to a below grade conveyor or pit. Coal is 

transferred to the pit, from which it is conveyed up to 

enclosed raw material storage bins or unloaded to 

outdoor storage piles. Gravel is unloaded to piles, 

transported by crane to a conveyor, screened, and 

conveyed up to enclosed storage bins. Wood chips are 

dumped from a trailer to the pit and transported up to 

enclosed storage bins. From indoor bins, the raw 

materials are weighed and dropped to a skip bucket from 

which they are transferred to the top of the furnace. 

No limit 

Process 

weight rate 

limitation 

Enclosed 

storage bins 

Product Handling- Raw material receiving, transfer and 20% opacity No add-on 

storage in one 6- controls 

Raw material storage piles 

minute 

average in 

any60 

minute 

period 

No limit None 



Globe Metallurgical 
Inc 

Waterford, OH 

ID: 06-84-00-0 I 05 

Date: I 0/24/0 I 

Step 5 -Select BACT 

Raw material unloading and handling 

Raw Material and Waste Storage Piles- Load in or load 
out, wind erosion 

20% opacity 
as a 3-
minute 

average 

No visible 
particulate 

emissions 
except for 

I3 minutes 

during any 
60-minute 

period 

BACT for the wood material handling operations (AA-102) is proposed as the following: 

Reasonable 
available 
control 

measures 
that are 

sufficient to 
minimize of 

eliminate 

visible 
emissions of 
fugitive dust 

Reasonable 
available 
control 

measures 

that are 
sufficient to 
minimize of 

eliminate 

visible 

emissions of 

fugitive dust 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 
heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 
emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for this operation since there is no available test method to 
determine the PMIPMwiPM2.s emission rate 

Material Transfer to and from Quartz/Limestone Storage Piles (AA-103, AA-104) 

Quartz and limestone will be delivered to the site either by truck. Fugitive emissions of PM will be 
generated during the receiving, transferring, and handling of these materials. Since these operations will 
have the potential to emit PMwiPM2.s emissions and will typically be in the form of a fugitive type release, 
typical PM control technologies are not appropriate for these types of operations. The types of control 
measures used for materials handling operations can be classified as best management practices and include 
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inherent pollution control techniques (covered conveyors, partially enclosed conveyor drop points, 

minimization of pile drop discharge distance, etc.). 

Step 1- Identify Available PMto/PMz.s Control Technologies 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of the 

material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 

suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 

and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 

PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible Fugitive PM Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency. 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 

The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 

needed basis. No control options were eliminated for economic reasons. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

Review of the U.S. EPA RACT/BACTILAER Clearinghouse (RBLC) did not identify quartz handling and 

storage operations. 

Review of state permits for similar operations (i.e., ferroalloy operations) revealed the following: 
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Raw Material Handling - Raw Material 
Transfer and Storage operations begin with the 
receipt of raw materials via truck or rail. Coal, 
coke, charcoal, gravel, woodchips, and turnings 
are unloaded via crane to piles or directly to a 

Globe Metallurgical below grade conveyor or pit. Coal is transferred 
Inc to the pit, from which it is conveyed up to 

enclosed raw material storage bins or unloaded Niagara Falls, NY 

Permit#: 9-2911-
00078/00009 

to outdoor storage piles. Gravel is unloaded to No limit 
Enclosed 

storage bins 

Date: 11126/l 0 

Globe Metallurgical 

Selma, AL 

104-0001 

Date: 9/10/10 

West Virginia Alloy, 
Inc. 

piles, transported by crane to a conveyor, 
screened, and conveyed up to enclosed storage 
bins. Wood chips are dumped from a trailer to 
the pit and transported up to enclosed storage 
bins. From indoor bins, the raw materials are 
weighed and dropped to a skip bucket from 
which they are transferred to the top of the 
furnace. 

Product Handling - Raw material receiving, 
transfer and storage 

Alloy, West Virgina Raw material storage piles 

R30-0 1900001-2006 

Date: 01118/06 
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Process 

weight rate 

limitation 

20% opacity No add-on 
in one 6- controls 
minute 

average in 

any60 

minute 

period 

No limit None 



Globe Metallurgical 

Inc 

Waterford, OH 

ID: 06-84-00-0105 

Date: 10/24/01 

Raw material unloading and handling 

Raw Material and Waste Storage Piles- Load 

in or load out, wind erosion 

Reasonable 

available 

control 

20% opacity measures that 

as a 3-

minute 

average 

No visible 

particulate 

emissions 

except for 

13 minutes 

during any 

60-minute 

period 

are sufficient 

to minimize of 

eliminate 

visible 

emissions of 

fugitive dust 

Reasonable 

available 

control 

measures that 

are sufficient 

to minimize of 

eliminate 

visible 

emissions of 

fugitive dust 

The limit being proposed by MS Silicon is equivalent to or lower than the BACT limitations established for 

other material handling operations at other types of facilities. 

Step 5 -Select BACT 

BACT for the quartz and limestone storage pile handling operations (AA-103, AA-104) is proposed 

as the following: 

• Best management practices including the incorporation 3-sided windscreen barrier, reduced drop 

heights, use of chemical stabilization dust suppressants and/or watering to reduce any visible 

emissions; 

• Development of a fugitive dust control plan to minimize PM emissions; and 

• No emission limit is being proposed for these operations since there is no available test method to 

determine the PMIPMw!PM25 emission rate. 

Material Handling (Coal, Wood, Quartz) Baghouse (AA-JOla, AA-102a, AA-103a) and Product Handling 

Area Baghouse (AA-301 andAA-403) 

Material from the storage piles will be conveyed via front end loaders to enclosed day bins. From the day 

bins, the raw materials will be weighed and dropped to a skip bucket from which they will be transferred to 

the top of one (1) of four (4) semi-enclosed submerged arc furnaces for processing. 
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Step 1 - Identify Available PMtoiPM2.s Control Technologies 

Since these operations will have the potential to emit PMwiPM2.s emissions and will typically be in the 
form of point source release, these emission can be controlled using the particulate matter controls 
described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PMtoiPM2.s Control Alternatives 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing PMwiPM2.s emissions from the SAF operations. The previously listed information resources were 
consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 
attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 
efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 
applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 
electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 
difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 
infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom of the cyclone, where they are collected in a hopper. Within the lower segment of the cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
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via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 

is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 

are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 

through the fabric filters, and then push the air up through a central stack. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones - 50 to 90%. 

Step 4 - Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from material 

handling operations due to their effectiveness. Scrubbers and cyclones are not considered as effective as 

fabric filters or baghouses for controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 

BACT for the raw material and product handling operations (AA-101a, AA-102a, AA-103a, AA-301, 

AA-403) is proposed as the following: 

• Baghouse for PM control; and 

• A PMIO/PM2.slimitation of0.003 gr/dscf. 

It should be noted that MS Silicon is voluntarily designing the baghouse to meet 0.0015 gr/dscfto minimize 

the potential impact on PM10/PM2.s air quality. This emission rate does not constitute BACT. 

BACT Analysis for PMtoiPM2.s Emissions from Silica Fume Silos (AA-404) 

Silica fumes collected in the SAF baghouses will be pneumatically transferred to the silica fume silos. In 

the silos, the silica fumes will be densified to about 45 lbs/cu.ft., prior to dispatch to cement and refractory 

manufacturers that can use this dust in their other operations (i.e., cement and refractory). 

Step 1- Identify Available PM10/PMz.s Control Technologies 

Since these operations will have the potential to emit PM10/PM2.s emissions and will typically be in the 

form of point source release, these emission can be controlled using the particulate matter controls 

described in previous sections of this document. 

Step 2 - Elimination of Technically Infeasible PMto/PMz.s Control Alternatives 

The test for technical feasibility of any control option is whether it is both available and applicable to 

reducing PM10/PM2.s emissions from the SAF operations. The previously listed information resources were 

consulted to determine the extent of applicability of each identified control alternative. 

(a) ESPs- use an electrostatic field to charge particulate matter contained in the gas stream and then 

attract and collect the particles on a collection surface of opposite charge. ESPs have very high removal 
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efficiencies (99% or better) for many sources of particulates. However, they are not suitable for all types of 
applications. Due to the electromagnetic properties of small charged particles of metal compounds in an 
electric field, the particles adhere very strongly to the collection plates of an ESP and are extremely 
difficult to dislodge, resulting in ineffectivity of the ESP. Therefore, ESP is considered technically 
infeasible for controlling particulate emissions from the SAF. 

(b) High Efficiency Cyclones - Particulate removal in cyclone collectors is achieved through the 
action of inertial forces, especially centrifugal. As the gas stream enters the top of the cyclone, a vortex is 
induced as it is forced to travel a circular path. Centrifugal forces cause the heavier particles to concentrate 
near the outer wall of the cyclone and particle of lesser mass to remain closer to the center of the vortex. 
Frictional and gravitational forces then act on the particles closest to the wall, causing them to fall toward 
the bottom of the cyclone, where they are collected in a hopper. Within the lower segment ofthe cyclone, 
the direction of the gas-flow vortex is reversed, and an inner ascending vortex is formed. The inner vortex 
consists of comparatively particulate-free air, which is collected through an outlet duct at the top of the 
cyclone. Cyclone collectors are considered technically feasible. However, they achieve the lowest 
particulate removal efficiencies (less than 90%) of all particulate control devices, especially for submicron 
particulates that will be emitted from the SAF. 

(c) High Energy Scrubbers - High energy wet scrubbers are technically feasible and can achieve a 
high particulate collection efficiency (90% or better), but at the expense of a punitive pressure drop 
(ranging from 6 - 20 inches of water), higher operational utilities, generation of large quantities of sludge 
along with the associated problem of sludge handling, de-watering, and disposal. 

(d) Fabric filters or baghouses are technically feasible for collecting fine particulate matter 
emissions associated with SAFs or other types of furnaces that have high particulate emissions. They can 
also achieve the highest control efficiency, among other particulate control devices, as applied to SAF 
operations. 

(i) Positive pressure baghouses operate at internal pressures greater than the atmospheric 
pressure. Typically, the fans are located before the fabric filters. This allows the fans to pull 
air from the SAF and push the dust laden air through the fabric filters and into the ambient air 
via a continuous ridge vent (old design) rather than a stack. The discharge area of a ridge vent 
is on the order of four times that of a single stack. 

(ii) Negative pressure baghouses operate at internal pressure less than atmospheric. The fans 
are located after the fabric filters. This allows the fans to pull the gas laden air from the SAF, 
through the fabric filters, and then push the air up through a central stack. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 

The following remaining control options are in order of descending control effectiveness: 

(a) Fabric filters or baghouses- 99.9%; 

(b) High Energy Scrubbers - 90% or more; or 

(c) High Efficiency Cyclones- 50 to 90%. 
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Step 4- Evaluate the Most Effective Controls and Document Results 

Fabric filtration is the predominant control option for abatement of particulate emissions from these 

operations. Scrubbers and cyclones are not considered as effective as fabric filters or baghouses for 

controlling particulate emissions from silicon production operations. 

Step 5 -Select BACT 

BACT for the silica fume silos (AA-404) is proposed as the following: 

• Bin vent filter for PM control; and 

• A PMw/PM2.slimitation ofO.Ol gr/dsc£ 

BACT Analysis for PM101PM2.s Emissions from Emergency Equipment (AA-501) 

The emergency equipment includes the following: 

• Diesel-Fired Emergency Generator (I rated at 670-HP): 0.001 tpy PMwiPM2.5 

Step 1 - Identify Control Options 

There are no control options identified in the RBLC that are technically feasible to control PMw!PM2.5 that 

is emitted from emergency generators. See below table for summary of PM BACT determinations from the 

RBLC database. 

Step 2 - Technical Feasibility of PM101PM2.s Control Alternatives 

The emergency diesel fired generator associated with the proposed project will be used primarily for 

emergency situations, if any. However, to maintain the integrity of the equipment, the generator will be 

operated for 100 hours per year or less. The projected annual PMwiPM2.s emissions rate is 0.001 tpy. 

Based on a review of similar emission sources, these emission sources typically do not have any add-on 

controls and should be operated per manufacturer's specifications. 

Step 3 - Rank Remaining Alternatives by Control Effectiveness 

The most effective method for control of PMwiPM2.s emissions from operation of the emergency fuel 

combustion devices is the use of fuel specifications that employ clean burning fuels, implementation of 

good combustion practices and use of combustion controls inherent to the design of the individual 

combustion devices. 

Step 4 - Evaluate Most Effective Controls 

Since there are no other feasible technologies to control PMwiPM2.s emissions from the emergency 

equipment, economic, energy and environmental impact analyses were not performed, nor are required by 

USEPA's Top-Down approach. 

The following table lists the existing PMwiPM2.s BACT determinations for diesel fired emergency 

equipment. All data in the table is based on the information obtained from the U.S. EPA 

RACT/BACT/LAER Clearinghouse (RBLC), and electronic versions of permits available at the websites of 

other permitting agencies. 
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No controls 

The emergency generators 

Emergency ULSD Total PM: 
shall comply with the 

Generators (two emission limit and 

2,682 HP) 0.2 g/KW-H demonstrate compliance in 

accordance with the 

Southeast procedures given in NSPS 40 

Renewable Fuels 12/23/10 CFR 60, Subpart 1111. 

(FL-0322) No controls 

The fire pumps shall comply 
Emergency ULSD Total PM: with the emission limit and 
Fire Pump (One 600 demonstrate compliance in 
HP) 0.15-g/HP-hr 

accordance with the 

procedures given in NSPS 40 

CFR 60, Subpart 1111. 

Idaho Power 
PM: 

Company 6/25/10 
750 KW Emergency Tier 2 Engine, Good 

Diesel Generator 0.2 g/KW-H -H combustion practices 
ID-0018 

Total PM: 
Engine design and operation, 

2000KW 
0.2 g!KW-H 15 ppm sulfur fuel 

Consumers Energy 
12/29/09 Emergency ULSD 

(MI-0389 
Generator 

Total PM10: Operational Limits: 1 hr/day, 

0.0573 g/KW-H 
500 hrs/yr for PM2.s NAAQS 

2000KW Total PM: 
Emergency None 

generators 0.2 g/KW-H 

The fire pump engine is an 

Verenium Emergency Stationary 
12110/09 Compression Ignition 

(FL-0318) 
Emergency ULSD Total PM: Internal Combustion Engine 
Fired Pump 0.15-g/HP-hr (Stationary ICE) and shall 

comply with applicable 

provisions of 40 CFR 60, 

Subpart 1111 

Lake Charles Emergency Diesel 
Total PM10 Comply with 40 CFR 60 

06/22/09 
Cogeneration, LLC Power Generator 0.06lblh Subpart 1111 
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fio• / 

(LA-0231) Engines (1341 HP) 

Good combustion practices, 

2 MW Emergency Comply with EPA certified per NSPS IIII, 

Generator NSPS 1111 ULSD fuel, limited to 100 
Southeast Idaho 

hours of operation per year 
Energy, LLC 2/10/09 

(ID-0017) 
Good combustion practices, 

500 KW emergency Comply with EPA certified per NSPS 1111, 

generator NSPS 1111 ULSD fuel, limited to 100 

hours of operation per year 

2200 HP low sulfur Total PMw: 

Associated Electric 
diesel emergency None 

generator 0.2 g/KW-H 
Cooperative Inc 1/23/09 

(OK-0129) 
267 HP low sulfur Total PMw: 
.diesel emergency fir 

pump 0.4 G/HP-H 

As shown in the table above, BACT for the emergency equipment is compliance with NSPS 1111 and good 

combustion/operating practices. 

Step 5- Select BACT for PMtoiPM2.5 from Emergency Equipment 

BACT is proposed as compliance with NSPS 1111 and good combustion/operating practices. 

B BACT analysis for PMw/PM2.s Emissions from Wood Chipper (AA-102b) 

The portable electric wood chipper will be used for as needed wood grinding/chipping and will be limited 

to 2080 hours per year of operation. Fugitive particulate emissions can occur from operation of the wood 

chipper (AA-102b). The wood chipper operation design will include an enclosure that will minimize 

fugitive dust emissions. 

Step 1 - Identify Control Options 

Due to the limited hours of operation and the fugitive nature of the operation, there are no control options 

that are technically feasible to control PMw/PM2.5 that is emitted from wood chippers. 

Step 2 - Technical Feasibility of PMtoiPM2.5 Control Alternatives 

No wood chippers were identified in the RBLC database. Based on a review of similar emission sources, 

these emission sources typically do not have any add-on controls and should be operated per 

manufacturer's specifications. 

Step 3 - Rank the Remaining Control Technologies 
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The only remammg technically feasible method for control of particulate emissions resulting from 
operation of the wood chipper is an enclosure that will minimize fugitive dust emissions and limited hours 
of operation. The combination of these control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 

Since there are no other feasible technologies available that could achieve the same level of PM control as 
that being proposed for the wood chipper, equipment, economic, energy, and environmental impact 
analyses were not performed, nor are required by USEPA's Top-Down approach. 

Step 5 - Select BACT 

The following has been proposed as BACT for controlling PM emissions from the wood chipper: 

• Operation of the wood chipper with an enclosure or similar that will minimize fugitive dust 
emissions; 

• Limited hours of operation for the wood chipper; and 

• No emission limit is being proposed for this operation since there are no available test 
methods to determine the PMIPMwiPMz.s emission rate. 

C BACT analysis for PMw/PM2.5 Emissions from Bulldozer Storage Pile Processing (AA-105) 

Bulldozers will be used to groom and maintain the storage piles. The emissions from these operations are 
fugitive in nature. 

Step 1 - Identify Control Options 

Due to the fugitive nature of the operation, there are no add-on control options that are technically feasible 
to control PMwiPMzs that is emitted from bulldozing the storage piles. Review of the RBLC database and 
other silicon plant permits did not identify similar operations. 

Step 2 - Technical Feasibility of PMtoiPM2.s Control Alternatives 

Based on the nature of the operation, the only viable controls are the use of best management practices (i.e., 
dust minimization techniques including as needed water spray application and wind screens). 

Step 3 - Rank the Remaining Control Technologies 

The only remaining technically feasible method for control of particulate emissions resulting from 
bulldozing operations on the storage piles is the use of best management practices (i.e., dust minimization 
techniques including as needed water spray application and wind screens). The combination of these 
control methods represents the Top-Rated control. 

Step 4- Evaluate the Most Effective Control 

Since there are no other feasible technologies available that could achieve the same level of PM control as 
that being proposed for the storage pile processing operations, equipment, economic, energy, and 
environmental impact analyses were not performed, nor are required by USEP A's Top-Down approach. 
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Step 5 - Select BACT 

The following has been proposed as BACT for controlling PM emissions from the storage pile processing 

(AA-105): 

The proposed BACT for storage pile processing (bulldozing) associated with this project is: 

• The development of a dust control plan including the use of measures designed to eliminate dust 

such as application of wet suppressants, watering, wind screens and speed reduction, as required; and 

• No emission limit is being proposed for this operation since there are no available test methods to 

determine the PMIPMw/PM2.s emission rate. 

BACT Analysis for PMtoiPM2.s Emissions from Storage Pile Wind Erosion (AA-106) 

PM emissions may be generated by wind erosion from the storage piles. Because the material stored will be 

fairly heavy and will not consist of a fine dust-like material, potential emissions should be minimal. 

Step 1- Identification of Available PM/PMIO/PM2.s Controls 

• Add on control devices such as a fabric filter and enclosed conveyance can be used to minimize 

particulate emission rates from material storage and handling operations. A baghouse is an air 

pollution abatement device used to trap particulates by filtering gas streams through large fabric 

bags. Fabric filters typically achieve PM control efficiencies of greater than 99%. 

• Wet suppression systems use liquid sprays or foam to suppress the formation of airborne dust. The 

primary control mechanisms are those that prevent emissions through agglomerate formation by 

combining small dust particles with larger aggregate or with liquid droplets. The key factors that 

affect the degree of agglomeration and, hence, the performance of the system are the coverage of the 

material by the liquid and the ability of the liquid to wet small particles. There are two types of wet 

suppression systems: liquid sprays which use water or water/surfactant mixtures as the wetting agent 

and systems which supply foams as the wetting agent. Wet suppression systems typically achieve 

PM control efficiencies of 50 to >90%. 

• Best management plan (fugitive dust control plans) can provide for additional control of PM through 

managing the operations/equipment that generates the fugitive PM emissions. Implementation of 

these plans can reduce PM fugitive emissions by more than 50%. 

Step 2 - Elimination of Technically Infeasible PMIPMIOIPMz.s Control Alternatives 

The above technologies are technically feasible and will be ranked for evaluation as part of the BACT 

evaluation for controlling particulate emissions from this operation. 

• Fabric Filter control devices: 99% control efficiency - The emissions from this source are 

fugitive in nature and thus cannot be effectively captured and controlled. 

• Wet Suppression: 50 to> 90% control efficiency- The use of wet suppression systems for this 

source is feasible. 

• Implementation of fugitive dust control plan: >50% control efficiency 

Step 3 - Rank the Remaining Control Technologies by Control Effectiveness 
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The top ranked control option is fugitive dust control plan including the use of wet suppression on an as 
needed basis and the implementation of a fugitive dust control plan. 

Step 4 - Evaluate the Most Effective Controls and Document the Results 

The following table lists existing particulate BACT determinations, for material storage pile operations. 
All data in the table is based on the information obtained from the U.S. EPA RACT/BACTILAER 
Clearinghouse (RBLC), and electronic versions of permits available at the websites of other permitting 
agencies. 

Fugitive PM - 0.43 
ton/yr 

Nucor Steel BACT- Scrap steel 
Fugitive PMw - 0.22 

12/23/10 ton/yr Minimize drop height OH-0341 PSD storage piles 
Fugitive PM2.s- 0.06 
ton/yr 

BACT is selected to be 

Coal Storage 
implementation of wet 

Pile 
Total PM- 3.99 ton/yr suppression of dust generating 

Consolidat 
sources by water sprays at each 

ed 
storage pile site 

Environme 

ntal BACT-
Slag BACT is selected to be wet 

Manageme 5/24/10 
PSD 

processing Total PM - 1.19 ton/yr suppression of dust generating 

nt-Nucor storage piles sources by water sprays 

Steel BACT is selected to be 

LA-0239 Iron Ore 
Filterable PM- 13.88 

implementation of wet 
Pellet storage 

ton/yr 
suppression of dust generating 

piles sources by water sprays at each 
storage pile site 
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BACT is selected to be 

Flux storage Filterable PM- 2.18 
implementation of wet 

suppression of dust generating 
piles tonlyr 

sources by water sprays at each 

storage pile site 

BACT is selected to be 

Granulated 
Filterable PM- 2.18 

implementation of wet 

slag storage 
tonlyr 

suppression of dust generating 

piles sources by water sprays at each 

storage pile site 

The control method is source 

control, either through 

Osceola minimizing drop height or wet 

Steel 
3/15110 

BACT- Slag storage 
No Emission limit 

suppression of the material. In 

Company, PSD piles addition, roadways and 

Georgia stockpiles of slag to be 

processed will also be treated by 

wet suppression 

3-sided windscreen barrier, 

Coal Storage Fugitive PM- 12.3 tpy 
reduced drop heights, use of 

chemical stabilization dust 
Piles PMw 

suppressants and/or watering to 

reduce any visible emissions 

Ohio River 
3-sided windscreen barrier, 

Clean BACT- Biomass Fugitive PM- 2.7 tpy 
reduced drop heights, use of 

11/20/08 chemical stabilization dust 
Fuels, LLC PSD Storage Piles PMw 

OH-0317 
suppressants and/or watering to 

reduce any visible emissions 

Use of water trucks or fire hoses 
Fugitive PM to maintain high moisture 

Slag storage 
1.6 tonlyr from wind content. Water applied for load 

piles 
11.7 tonlyr load out out. Minimize free fall distances. 

Haul trucks covered. 
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Nucor 

Steel, 

Indiana 

611/12 

Step 5 -Select BACT 

BACT

PSD 
Slag Storage 

Opacity limits: 

Stockpiling of slag 

adjacent to the grizzly 

feeder= 3% 

Wind erosion of 

stockpiles= 3% 

Continuous stacking of 

processed slag to 

stockpiles= 3% 

Proposed BACT for Material Storage Pile Operations (AA-106): 

Fugitive Dust Control Plan 

• Implementation of a fugitive dust control plan. Visible emissions from the storage piles shall be 
controlled by the application of water, other dust suppressants or the use of wind screens, as 
needed. 

• No emission limit is being proposed for these operations since there is no available test method to 
determine the PM!PMwiPM2.s emission rate. 

BACT Analysis for PM10/PM2.s Emissions from Paved and Unpaved Roads 

Fugitive particulate emissions can occur from paved and unpaved surfaces. 

Step 1: Identify all control technologies 

The RACT/BACT/LAER (RBLC) Clearinghouse and review of other permits reveal that the PM control 
for paved and unpaved roads includes the use dust suppressants, roadway sweeping, covering of transport 
vehicles, and speed limits. 

Add-on Control Technology: 

Watering and the use of chemical wetting agents are the principal means for control of emissions from 
materials handling operations involving transfer of bulk minerals in aggregate form. Dust control can be 
achieved by: (a) source extent reduction (e.g., mass transfer reduction), (b) source improvement related to 
work practices and transfer equipment such as load in and load out operations (e.g., drop height reduction, 
wind sheltering, moisture retention), and (c) surface treatment (e.g., wet suppression). 
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In most cases, good work practices provide substantial opportunities for emission reduction without the 

need for investment in a control application program. In particular, spillage of material caused by pile lead

out and maintenance equipment can add a large source component associated with traffic entrained dust. 

The traffic dust component may easily dominate over emissions from transfer of material and wind erosion. 

The prevention of spillage and subsequent spreading of material by vehicles traversing the area is essential 

to cost-effective emission control. If spillage cannot be prevented because of the need for intense use of 

mobile equipment in the storage pile area, then regular cleanup should be employed as a necessary 

mitigative measure. 

Fugitive emissions from paved roadways can also be controlled by wet suppression systems. These 

systems use liquid sprays or foam to suppress the formation of airborne dust. The primary control 

mechanisms are those that prevent emissions through agglomerate formation by combining small dust 

particles with larger aggregate or with liquid droplets. The key factors that affect the degree of 

agglomeration and, hence, the performance of the system are the coverage of the material by the liquid and 

the ability of the liquid to wet small particles. There are two types of wet suppression systems-liquid 

sprays which use water or water/surfactant mixtures as the wetting agent and systems which supply foams 

as the wetting agent. The wetting agent can be water or a combination of water and a chemical surfactant. 

This surfactant, or surface active agent, reduces the surface tension of the water. As a result, the quantity of 

liquid needed to achieve good control is reduced. 

Step 2: Eliminate Technically Infeasible Options 

The PM control options noted above are feasible control alternatives. Therefore, there is no elimination of 

technically infeasible fugitive PM control alternatives. There are no other known control alternatives (per 

review of the BACTILAER clearinghouse) that have been utilized on roads. 

Step 3: Rank Remaining Technically Feasible Control Options 

Development of a fugitive dust control plan which includes removal of deposits on roadways, speed 

limitation on vehicle traffic and wet suppression techniques as needed will be employed as BACT for 

paved and unpaved roads. 

Step 4: Evaluate the Most Effective Controls and Document the Results 

The following table lists the proposed particulate BACT determination along with the existing particulate 

BACT determinations for the paved and unpaved roads. All data in the table is based on the information 

obtained from the U.S. EPA RACT/BACT/LAER Clearinghouse (RBLC), and electronic versions of 

permits available at the websites of other permitting agencies. 
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Step 5- Select BACT 

A review of USEPA's RACT/BACTILAER Clearinghouse identified the following with respect to paved 
roads: 

Paved and 
Employ best available control 

unpaved Fugitive 
V&M Star BACT- measures: watering, sweeping, 1127111 roadways PM10: 
OH-0344 PSD 

and parking 
chemical stabilization, or suppressants 

7.7 tpy applied at sufficient frequencies areas 

Best available control measures to 

Nucor Steel 
Fugitive include watering, resurfacing, chemical 

12/23110 
BACT-

Roadways PMlO: stabilization, and/or speed reduction at 
OH-0341 PSD 

sufficient frequency to ensure 5.93 tpy 
compliance 

Total Main roadway shall be paved where Flopam, Inc. BACT- Roadway 
06/14/10 PMlO: practical. Precautions shall be taken to 

LA-0240 PSD Fugitives 
prevent dust from becoming airborne 0.04lblhr 

BACT for road dust is to pave 

roadways where practicable including 
areas where the extra heavy vehicles 

Consolidated (greater than 50 tons in weight) will not 
Environmental Unpaved 18.69 cause damage to paving. Unpaved 
Management, 05/24/10 

BACT- Road lblhr roads shall utilize water spray or dust 
Inc PSD Fugitive 

suppression chemicals to reduce Dust 81.85 tpy 
LA-0239 emissions. Additionally, reduced speed 

limits of less than or equal to 15 mph 
will be enforced on all unpaved 
roadways 

Filterable 

PM10: 

V&M Star BACT-
Roadways 12.4 tpy Control measures sufficient to 04/10/09 

PSD 
and parking using AP- minimize or eliminate emissions OH-0328 areas 42 

emission 

factors 
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Best available control measures to 

Rumke Paved Filterable minimize or prevent emissions, 

Sanitary BACT- roadways PMw: including water flushing and sweeping 

Landfill 12/23/08 
PSD and parking of paved roads/parking areas; and 

OH-0330 areas 15.1 tpy applying water or other dust 

suppressant to unpaved roads .. 

Southwest 

Electric Power BACT- PM: 

Company 11/05/08 Roads Watering/dust suppression chemicals 
PSD 1.1 1b/hr 

AR-0094 

New Steel Paved PM: 

International, BACT- roadways 
Control measures include application of 

05/06/08 153.4 tpy wet suppressants, watering, speed 
Inc. PSD and parking fugitive reduction and vacuuming or sweeping 

OH-0315 areas dust 

Based on information presented reviewed for this BACT analysis, the PM10/PMz.s control measures 

presented above focus solely on measures designed to eliminate dust such as application of wet 

suppressants, watering, speed reduction and vacuuming or sweeping. No other applicable PMw/PMz.s 

control measures were identified in this review. 

BACT for paved and unpaved roads associated with this project is proposed as: 

• The development of a dust control plan including the use of measures designed to eliminate dust 

such as application of wet suppressants, watering, speed reduction and vacuuming or sweeping, as 

required; and 

• No emission limit is being proposed for emissions from paved and unpaved roads since there are no 

available test methods to determine the PMIPMw/PMz.s emission rate. 
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Best Available Control Technology (BACT) Analysis- Emissions ofNOx 

The BACT evaluation focuses on the control technologies that have been demonstrated and commercially 
available for control of NOx emissions. Because of the importance of controlling these emissions, MS 
Silicon evaluated technologies that have been demonstrated on similar processes so that emissions of NOx 
will be controlled to the levels specified. 

Nitrogen oxides formation occurs by three fundamentally different mechanisms. The principal mechanism 
of NOx formation in natural gas combustion is thermal NOx. The thermal NOx mechanism occurs through 
the thermal dissociation and subsequent reaction of nitrogen (N2) and oxygen (02) molecules in the 
combustion air. Most NOx formed through the thermal NOx mechanism occurs in the high temperature 
flame zone near the burners. The formation of thermal NOx is affected by three furnace-zone factors: (I) 
oxygen concentration, (2) peak temperature, and (3) time of exposure at peak temperature. As these three 
factors increase, NOx emission levels increase. The emission trends due to changes in these factors are 
fairly consistent for all types of natural gas-fired boilers and furnaces. Emission levels vary considerably 
with the type and size of combustor and with operating conditions (e.g., combustion air temperature, 
volumetric heat release rate, load, and excess oxygen level). The second mechanism of NOx formation, 
called prompt NOx, occurs through early reactions of nitrogen molecules in the combustion air and 
hydrocarbon radicals from the fuel. Prompt NOx reactions occur within the flame and are usually negligible 
when compared to the amount ofNOx formed through the thermal NOx mechanism. However, prompt NOx 
levels may become significant with ultra-low-NOx burners. The third mechanism ofNOx formation, called 
fuel NOx, stems from the evolution and reaction of fuel-bound nitrogen compounds with oxygen. Due to 
the characteristically low fuel nitrogen content of natural gas, NOx formation through the fuel NOx 
mechanism is insignificant. 4 

NOx Emission Sources Subject to Control Technology Evaluation 

The NOx emission sources associated with the proposed plant that are included in this NOx BACT 
evaluation are as follows: 

• Semi-Enclosed Submerged Arc Furnaces (SAFs); 

• Natural gas fired combustion equipment; and 

• Emergency equipment. 

For a summary of the estimated NOx emission rates for the sources identified above, please refer to the 
following table: 

NOx Emission Rates for Sources Evaluated for BACT 

4 AP 42, Fifth Edition, Volume I, Chapter 1.4: External Combustion Sources Natural Gas 
Combustion, July 1998 
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Semi-Enclosed Submerged Arc Furnace 

(SAFs) 

Natural Gas Combustion Equipment 

• Ladle preheaters 

Emergency Equipment: 

• Emergency Generators 

Total 

1892.2 

14.0 

0.02 

1906.2 

BACT Analysis for NOx Emissions from Submerged Arc Furnaces (AA-201) 

Step 1 - Identify Control Options 

The first step of the Top-Down BACT analysis is to assess the proposed emission reduction options. The 

sources of information on emission reduction options vary for the air emission sources being analyzed. The 

following information resources were consulted in searching for the alternatives available for controlling 

NOx emissions from plant operations: 

I. On-line USEP A Control Technology Database; 

2. State Air Quality Permits; and 

3. Control Technology Vendors. 

The following control technologies were identified and evaluated to control NOx emissions from the semi

enclosed submerged arc furnace (SAF): 

(a) Combustion Controls; 

(b) Selective Catalytic Reduction (SCR); 

(c) Non-Selective Catalytic Reduction (NSCR); 

(d) SCONOx Catalytic Oxidation/Absorption; and 

(e) Shell DeNOx System (modified SCR); 

(1) Selective Non-Catalytic Reduction (SNCR) options-

(2) Exxon's Thermal DeNOx ® 

(3) Nalco Fuel Tech's NOxOUT® 

(4) Low Temperature Oxidation (LTO). 
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Step 2 - Eliminate Technically Infeasible Control Options 

The test for technical feasibility of any control option is whether it is both available and applicable to 
reducing NOx emissions from the SAF. The previously listed information resources were consulted to 
determine the extent of applicability of each identified control alternative. 

(a) Combustion Controls- There is an entire group of combustion controls for NOx reduction from various 
combustion units as follows: 

l.Low Excess Air (LEA) - This control option is typically used in conjunction with some of the 
other options. The use of this option will result in the generation of additional CO emissions, 
which is another pollutant under review in this BACT analysis. In addition, LEA is not very 
effective for implementation in electric arc furnaces that do not operate with combustion air 
feeds, since the combustion option is considered technically infeasible for this application and 
will not be considered any further in this BACT analysis. 

2.0xyfuel Burner- The SAF system does not employ natural gas-fired oxyfuel burners, thus, this 
option will be excluded for further consideration in this BACT analysis. 

3.0verfrre Air (OF A) - This control option is geared primarily for fuel NOx reduction, which is not 
the major NOx formation mechanism from SAFs. Further, this option is associated with 
potential operational problems due to low primary air, creating incomplete combustion 
conditions. Such conditions can result in inefficient processing and unacceptable increases in 
tap-to-tap times. Thus, this option is considered technically infeasible for this application and 
will not be considered any further in this BACT analysis. 

4.Burners Out Of Service (BOOS)- BOOS and Load Reduction (or Deration) options- incorporate 
a reduction in furnace load, thereby, potentially reducing NOx formation. This reduction must 
be balanced, however, against a longer period of NOx generation resulting from the furnace's 
inability to efficiently melt material. Furthermore, both BOOS and Load Reduction are 
fundamentally inconsistent with the design criterion for the furnace, which is to increase 
furnace loadings to achieve enhanced production. Therefore, these control options are not 
technically feasible for this particular application and will not be considered any further in this 
BACT analysis. 

5.Reduced Combustion Air Temperature - This control option inhibits thermal NOx production. 
However, the option is limited to equipment with combustion air preheaters which are not 
applicable to the silicon production operations. Thus, this option is considered technically 
infeasible for this application and will not be considered any further in this BACT analysis. 

6.Flue Gas Recirculation (FGR) - FGR option involves recycling a portion of the cooled exit flue 
gas back into the primary combustion zone. Typically, FGR is useful in reducing thermal NOx 
formation by lowering the oxygen concentration in the combustion zone. The primary limitation 
ofFGR is that it alters the distribution of heat (resulting in cold spots) and lowers the efficiency 
of the furnace. Since it may be necessary to add additional burners (hence, increasing emissions 
of other pollutants) to the SAF to reduce the formation of cold spots, FGR technology to reduce 
SAF NOx emissions is not considered feasible. Since the SAF does not operate on burner 
combustion, but relies upon the electric arc and chemical energy for oxidation, neither pathway 
is amenable to FGR application. Thus, this option is considered technically infeasible for this 
application and will not be considered any further in this BACT analysis. 
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(b) Selective Catalytic Reduction (SCR) -- In this process, ammonia (NH3), usually diluted with air or 

steam, is injected through a grid system into the exhaust gas stream upstream of a catalyst bed. On the 

catalyst surface the NH3 reacts with NOx to form molecular nitrogen and water. The basic reactions are as 

follows: 

4NH3 + 4NO + Oz ---+ 4Nz + 6Hz0 (i) 

8NH3 + 6NOz ---+ 7Nz + 12Hz0 (ii) 

The reactions take place on the surface of the catalyst. Usually, a fixed bed catalytic reactor is used for SCR 

systems. The function of the catalyst is to effectively lower the technology include the catalyst reactor 

design, optimum operating temperature, sulfur content of the charge, catalyst deactivation due to aging, 

ammonia slip emissions and design of the ammonia injection system. 

Depending on system design, NOx removal of 80 - 90 percent may be achievable under optimum conditions 

(refer, USEPA "ACT Document- NOx Emissions from Iron and Silicon productions", Sept., 1994). The 

reaction of NH3 and NOx is favored by the presence of excess oxygen. Another variable affecting NOx 

reduction is exhaust gas temperature. The greatest NOx reduction occurs within a reaction window at 

catalyst bed temperatures between 600 °F- 750 °F for conventional (vanadium or titanium-based) catalyst 

types, and 470 °F- 510 °F for platinum-based catalysts. Performance for a given catalyst depends largely 

on the temperature of the exhaust gas stream being treated. A given catalyst exhibits optimum performance 

when the temperature of the exhaust gas stream is at the midpoint of the reaction temperature window for 

applications where exhaust gas oxygen concentrations are greater than 1 percent. Below the optimum 

temperature range, the catalyst activity is greatly reduced, potentially allowing unreacted ammonia 

(referred to as "ammonia slip") to be emitted directly to the atmosphere. 

The SCR system may also be subject to catalyst deactivation over time. Catalyst deactivation occurs 

through two primary mechanisms - physical deactivation and chemical poisoning. Physical deactivation is 

generally the result of either continual exposure to thermal cycling or masking of the catalyst due to 

entrainment of particulates or internal contaminants. Catalytic poisoning is caused by the irreversible 

reaction of the catalyst with a contaminant in the gas stream. Catalyst suppliers typically guarantee a 3-year 

catalyst lifetime for a sustainable emission limit. 

In order for an SCR system to effectively reduce NOx emissions, the exhaust gas stream should have 

relatively stable gas flow rates, NOx concentrations, and temperature. In addition, certain elements such as 

iron, nickel, chrome, and zinc can react with platinum catalysts to form compounds or alloys which are not 

catalytically active. These reactions are termed "catalytic poisoning", and can result in premature 

replacement of the catalyst. An SAF flue gas may contain a number of these catalytic poisons. In addition, 

any solid material in the gas stream can form deposits and result in fouling or masking of the catalytic 

surface. Fouling occurs when solids obstruct the cell openings within the catalyst. Masking occurs when a 

film forms on the surface of catalyst over time. The film prevents contact between the catalytic surface and 

the flue gas. Both of these conditions can result in frequent cleaning and/or replacement requirements. Due 

to the above effective technical applicability constraints, SCR technology has never been applied to silicon 

production operations, and will be eliminated for further evaluation in this BACT analysis. 

(c) Non-Selective Catalytic Reduction (NSCR) - The NSCR system is a post-combustion add-on exhaust 

gas treatment system. It is often referred to as a "three-way conversion" catalyst since it reduces NOx, 
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unburned hydrocarbons (UBH), and CO simultaneously. In order to operate properly, the combustion 
process must be stoichiometric or near stoichiometric which is not maintained in an SAF and varies widely 
under regular operation. Under stoichiometric conditions, in the presence of the catalyst, NOx is reduced by 
CO, resulting in nitrogen and carbon dioxide. Currently, NSCR systems are limited to rich-bum IC engines 
with fuel rich ignition system applications. In view of the above limitations, the NSCR option is considered 
technically infeasible for this application and will not be considered any further in this BACT analysis. 

(d) SCONOx-Catalytic Oxidation/Absorption-- This is a catalytic oxidation/absorption technology that has 
been applied for reductions of NOx, CO and VOC from an assortment of combustion applications that 
mostly include - small turbines, boilers and lean-bum engines. However, this technology has never been 
applied to silicon production operations. 

An effective SCONOx application to a SAF has the following reservations: 

(I) The technology is not readily adaptable to high-temperature applications outside the 300-700 op 
range and is susceptible to thermal cycling that will be experienced in the MS Silicon application; 

(2) Scale-up is still an issue. The technology has not been demonstrated for larger applications; 

(3) Optimum SCONOx operation is predicated by stable gas flow rates, NOx concentrations and 
temperature. As discussed earlier, the nature of SAF operations does not afford any of these 
conditions which will significantly impair the effective control efficiency of the SCONOx system; 

(4) The catalyst is susceptible to moisture interference and the vendor indicates negation of its 
warranties and performance guarantees if the catalyst is exposed to any quantity of liquid water. 
However, during certain atmospheric conditions, the catalyst could be potentially exposed to 
moisture following a unit shutdown; 

(5) The prospect of moving louvers that effect the isolation of the saturated catalyst readily lends 
itself to the possibility of thermal warp and in-duct malfunctions in general. The process is 
dependent on numerous hot-side dampers that must cycle every 10-15 minutes. Directional flow 
solutions are not yet known to have been implemented for this technology; 

(6) The K2C03 coating on the catalyst surface is an active chemical reaction and reformulation site 
which makes it particularly vulnerable to fouling. On some field installations, the coating has been 
found to be friable and tends to foul in the harsh in-duct environment; 

(7) During the regeneration step, the addition of the flammable reducing gas (natural gas which 
contains 85% methane) into the hot flue gas generates the possibility of LEL exceedances and 
subsequently catastrophic failure in the event the catalyst isolation is not hermetic or there is a 
failure in the carrier steam flow; and 

(8) There is a possibility of some additional S02 emissions if the dry scrubber with the tandem 
"guard-bed" SCOSOx unit experiences a malfunction. Thus, there are significant reservations 
regarding effective technical applicability of this control alternative for a silicon production SAF 
application. Moreover SCONOx technology has never been proposed nor successfully implemented 
for similar industry applications. In view of the above limitations, SCONOx is considered 
technically infeasible for the present application and will not be considered any further in this BACT 
analysis. 
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